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1.1 General Statement 
Slope instability has been a geotechnical problem that has been recognized and 
worked on by many geotechnical engineers and researchers. The different types of soils 
encountered in nature and the almost infinite possible combinations that nature can create has 
made it virtually impossible for any one solution to be used for a slope stability problem. 
However, it has been found that the types of slope failures within a given physiographic 
region are limited (Baker and Chieruzzi, 1959). Because the number of variables is reduced 
in a given region, it is possible to classify landslides according to failure mode and to 
correlate the slope failures with engineering characteristics of the soils, topography and 
hydrology. 
This research is a part of a project funded by the Iowa Department of Transportation 
to provide Iowa County engineers and highway maintenance personnel with procedures that 
will allow them to efficiently and effectively interpret and repair or avoid landslides. The 
objectives of this work are to select and analyze several slope failures that have already 
occurred, so as to identify 'the likely causes of failure and to provide recommendations to 
minimize the probability of future failures. 
1.2 Ovenriew of Iowa Physiographic Regions 
Seven physiographic regions have been defined to classify landform regions of Iowa 
(Prior, 1976). For this research; Iowa is divided into three upland regions of significantly 
different topography and surface geology. Figure 1.1 shows the regions as defined for this 
study (Chu, 2001). Prior, 1976 and Ruhe, 1969 give a more detailed description of the 
landforms and geologic characteristics of Iowa In the north central portion of the state, 
Missouri River 
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Composed of glacial till 
. "Western Iowa loess hills" 
high relief uplands 
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glacial till comprises the nearly flat uplands and has been called the Des Moines Lobe 
(1976). Local relief in the uplands is generally less than 20 feet (6 m) and the only locations 
where relief is greater are along major streams such as the Des Moines River. 
The western portions of the state, immediately adjacent to the Missouri River 
floodplain, have deep loess soils that form very steep hillslopes and narrow drainage divides. 
The loess deposits in this region have depths up to 160 feet (50 m). Local relief in uplands 
here is often in excess of 150 feet ( 46 m). The main source for the loess in western Iowa is 
interpreted to be the floodplain of the Missouri River, therefore the physical characteristics of 
the material in this region differ from the loess that is further from the source. This western 
Iowa loess is often referred to as friable loess. Friable loess typically has low unit weights of 
about 70pcf (11 kN/m3) and a clay content in the range of 6-10%. 
The remainder of the state is covered with loess of variable thickness, from 32 feet 
(IO m) to less than 8 feet (2.4 m), overlying glacial till. Local relief varies from 100 feet (30 
m) to· 30 feet (9 m) and the hillslopes are intermediate in slope angle between the Des Moines 
lo be and the loess hills of western Iowa The loess here is often described as plastic loess. 
Plastic loess is usually characterized by higher unit weights of about 80pcf (12.6 kN/m3) and 
have about 40% clay content. Paleosols, buried soil profiles, occur in this region and could 
cause localized slope instability. 
1.3 Selection Of Sites For Case Studies 
As a part of the overall research, reconnaissance trips were made to six counties 
during July and August 1999. The county engineers provided locations and background data 
on landslides in each county (Chu, 2001). From these sites, the author selected three 
landslides for analysis. These include a foreslope in Monroe County, a foreslope in Page 
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County and a backslope, also in Page County. Since each site is unique in its soil type, nature 
of slope and geotechnical characteristics, a separate analysis has been carried out for each 
site. However, for each site, a similar organization of the study carried out is maintained. 
As a part of the fieldwork, slope description and relatively undisturbed Shelby tube 
sampling was carried out for each site. Grab samples were taken from the Monroe County 
site, as the soil on the surface appeared to be different from that observed during drilling. 
Laboratory work included mechanical analyses and Atterberg limit tests. In addition, 
consolidated-undrained triaxial tests with pore pressure measurements were carried out on 
the samples from all three sites to determine the effective stress strength parameters of the 
soil for the long-term conditions. Unconsolidated-undrained triaxial tests were conducted to 
determine the undrained shear strength parameters for short-term conditions. The results of 
stability analyses of each case study were used to determine the probable causes of failure of 
these slopes. Each case study is concluded with a summary of the results and possible 
solutions to minimize future occurrences of slope instability. 
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2. LITERATURE REVIEW 
2.1 Classification of Landslides 
Slope movements can be classified in many ways based on emphasizing features 
pertinent to recognition, control, correction or other purpose for classification. Among the 
various attributes used for classification are, type of movement, rate of movement, kind of 
material, geometry of the area of failure, causes, degree of disruption of the displaced mass, 
geographic location, geologic setting and state of activity. 
Based on the rate of slope movement, landslides can be classified as extremely rapid 
to extremely slow. According to Cruden and Varnes (1996), this rate can range from less 
than 6 inches (150 mm) per year to more than 5 feet (1.5 meters) per second. This rate can be 
expressed in multiples of 100 as shown in Table 2.1. (Abramson et al, 1996). 
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Another way of classifying landslides is based on the movement of the landslides. 
Based on the movement, Varnes (1978) classified landslides in five distinct types namely, 
falls, topples, slides, spreads and flows. Each type of landslide has a number of common 
modes as shown in Table 2.2. 
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Table 2.2 Abbreviated classification of Slope Movements (Varnes, 1978) 
TYPE OF MOVEMENT TYPE OF MATERIAL 
BEDROCK ENGINEERING SOILS 
Predominantly Predominantly Fine 
Coarse 
FALLS Rock fall Debris fall Earth fall 
TOPPLES Rock topple Debris topple Earth topple 
SLIDES ROTATIONAL FEW Rock slump Debris slump Earth slump 
UNITS 
TRANSLATIONAL Rock block Debris block Earth block slide 
slide slide 
MANY Rock slide Debris slide Earth slide 
UNITS 
LATERAL SPREADS Rock spread Debris spread Earth spread 
FLOWS Rock flow Debris flow Earth flow 
i( deep creep) ( soil creep) 
COMPLEX Combination of two or more principal types of movement 
Both falls and topples occur on nearly vertical slopes where tensile forces are 
dominant. Topples include a movement where the top of the material rotates outward while 
falls include only a vertical downward movement. Spreading involves the lateral outward and 
vertical downward movement of more or less competent material on a soft, low strength 
underlying substrate. A slide is a downslope movement of a soil mass occurring dominantly 
on the surface of rupture or relatively thin zones of intense shear strain. Slides may be 
translational, rotational or a combination of both called a compound slide. 
Translational slides often involve movement along marked discontinuities or planes 
of weaknesses, including previously existing failure planes. In clay soils, translational slides 
take place along saturated sand or silt seams, especially when the zone of weakness has a dip 
approximately parallel to the existing slope. Rotational slides have a failure surface that is 
concave upwards and often occurs within an intact soil mass. Purely rotational slope failures 
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commonly occur in relatively homogeneous materials such as those found in constructed fills 
and embankments. 
Landslides .occur in compacted. fill, (foreslopes) as well as in natural or cut slopes 
(backslopes). The degree of compaction of fill slopes may have considerable influence on the 
speed of movement. Post failure movements often occur on existing slip surfaces at rates that 
may vary from 8 inches (155 mm) to 20 feet (6 meters) per year (Skempton and Hutchinson, 
1969). These movements may be caused by changes in pore water pressure or by other types 
of external disturbances. 
In Iowa, falls or topples are likely to be limited to bedrock gorges of northeast Iowa, 
the loess bluffs of western Iowa adjacent to the Missouri River and its tributaries, or along 
major streams incised into the glacial till of central Iowa. The stratigraphy and engineering 
properties of Iowa soils make spreading an unlikely failure mode in Iowa. 
Flows, however, may occur in some situations. In order for the soil to behave as a 
viscous liquid, the field moisture content must exceed the liquid limit. This can occur if high 
intensity rain falls on a soil with high void ratio. This is possible in friable loess where the 
liquid limit of less than 40% and a dry unit weight of 80 pcf (12.6 kN/m3) results in 
saturation moisture content of about 41% (Chu, 2001). Another possibility for flows to occur 
in Iowa soils involves soils containing high amounts of montmorillonite. Those soils are 
derived from shale or paleosols developed on glacial till. The latter material has limited 
geographic extent in the state. 
Thus, the most likely failure modes in Iowa are translational and rotational slides. 
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Figure 2.2 Translational Slides (Skempton and Hutchinson, 1969) 
2.2 Factors Affecting Slope Stability 
Four general factors that affect slope stability are geology, slope geometry, hydrology 
and human activities. These situations are useful to identify sites of potential landslide 
susceptibility. 
Geology influences slope stability in terms of soil and rock properties and the 
contacts between two soil or rock types and the presence of tension cracks. Soils with low 
shear strengths and high unit strengths are more likely to fail. Paleosols with high clay 
content and shales that are exposed to weathering are two materials that are especially 
vulnerable to slope failure. A geologic contact between two soil types that dips in the same 
.. ~ 
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direction as the slope is a potential failure plane. Also some soils and rocks develop tension 
cracks when excavated or exposed by geologic processes. These tension cracks can lead to 
toppling failures on natural and cut slopes. 
Slope geometry affects stability in terms of height, slope angle, plan-form and aspect. 
High, steep slopes are more likely to fail than low, gentle angle slopes. This generalization is 
modified somewhat by consideration of the three-dimensional character of a slope so that the 
plan-form of a slope affects stability. Slopes that are concave in plan-form tend to be more 
stable than convex plan-form slopes. The concave plan-form slopes have compressive 
stresses in the soil mass that tends to strengthen the soil mass. Finally slope aspect, its 
exposure to sunlight, influences its stability. North facing slopes are more susceptible to 
slides than south facing slopes because of moisture retention. 
Hydrology is usually a major factor contributing to instability in slopes. Static ground 
water has the combined effect of increasing the driving forces and decreasing the shear 
strength. Seepage parallel or through the slope creates seepage forces that reduce slope 
stability. 
Human activities such as construction and maintenance may result in modifying 
drainage, loading the top of slope, removing soil from the toe of the slope or weakening the 
soil strength. Any of these activities could result in decreasing the slope stability and cause a 
slide. 
2.3 Field Evidence of Movement or Potential Instability 
Field evidences for a slope stability problem are classified as those associated with 
any slope, those occurring on slopes below the roadway, and those above the roadway. 
Observations that indicate active or potential slope instability are summarized in Table 2.3. 
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Table 2.3 Features indicating Active and Inactive Landslides (Crozier, 1984) 
Active 
Scarp, terraces and crevices with sharp 
edges 
Crevices and depressions without secondary 
filling 
Secondary mass movement on scarp 
faces 
Surface-of-rupture and marginal shear 
planes show fresh slickenslides and 
striations 
Fresh fractured surfaces on blocks 
Disarranged drainage system; many ponds 
and undrained depressions 
Pressure ridges in contact with slide 
margin 
No soil development on exposed surface-of-
rupture 
Presence of fast growing vegetation 
Distinct vegetation differences "on" and 
"off' slide 
Tilted trees with no new vertical growth 
No new supportive, secondary tissue on 
trunks 
Inactive 
Scarps, terraces and crevices with rounded 
edges 
Crevices and depressions infilled with 
secondary deposits 
No secondary mass movement on scarp faces 
Surface-of-rupture and marginal shear planes 
show old or no slickenslides and striations 
Weathering on fractured surfaces on blocks 
Integrated drainage system 
Marginal fissures and abandoned levees 
Soil development on exposed surface-of-
rupture 
Presence of slow growing vegetation 
No distinction between vegetation "on" and 
"off' slide 
Tilted trees with new vertical growth above 
inclined trunk 
New supportive, secondary tissue on trunks 
The thick vegetation that covers most Iowa slopes makes identification of these 
features difficult during the summer months; therefore reconnaissance for slope stability 
problems is most effective in early spring or late fall when soil conditions are more easily 
observed. 
For any slope one of the earliest indicators of slope instability is the occurrence of 
cracks at the top of the slope. These cracks usually are approximately parallel to the crest and 
curved in plan view with the ends of the arc pointing down slope. After the soil mass above 
the failure surface has begun to move, one or more scarps appear near the top of the slope 
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and a budge or mud wave appears at a lower elevation or at the toe of the slope as shown in 
Figure 2.3. The lateral extent of the slope is often defined by diagonal cracks down slope, 
also shown in Figure 2.3. A hummocky or irregular surface on the slope may indicate a series 
of shallow rotational slides or a vegetative mat that is sliding translationally down slope. 
Many slope failures are associated with groundwater seepage, so ponded water or 
obvious seepage on the slope surface is evidence of existing or potential slope instability. 
Indirect evidence of near surface water is hydrophilic vegetation such as cattails and willows. 
Vegetation, in the form of tilted trees, can be another clue for slope movement. 
Depending on the mode of failure and the depth of the root zone relative to the failure zone 
the trees may be tilted either up slope or down slope. A rotational slide below the root zone 
may cause the tree to tilt up slope while a translational slide can cause a down slope tilt. 
Evidence of instability in backslopes or foreslopes below the roadway can be found in 
irregularities of engineered structures. Pavement cracking and settlement may indicate that 
the slope below the road is failing. Guardrails that are out of alignment or tipping suggest 
slope instability. Two other conditions that may lead to future instability are lateral stream 
bank erosion or erosion below a culvert outlet. Both of these situations may cause steeper 
slope angles and subsequent failure. 
Unstable cut slopes or natural slopes above the roadway are most easily identified. 
Obvious indicators of slope failure are soil or rock debris on the road and blocked drainage 
ditches. 
2.4 Considerations in Selecting Acceptable Factor of Safety 
For a rational design of slopes, it is necessary to have a clear understanding of the 
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the design is to account for the ignorance or the uncertainty in the reliability of the different 
parameters or values used in the analysis, such as, the cohesion intercept, the angle of 
internal friction, the pore pressure distribution and stratigraphy. The factor of safety chosen 
should also take into account the consequences of failure, quality of site investigation carried 
out and previous experience in similar conditions. In generaL the higher the consequences of 
failure, the less extensive the investigation and the less experience with similar conditions, 
the value of acceptable factor of safety should be higher. 
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The factor of safety depends upon the balance the designer wants to achieve between 
safety and existing economic and cultural restraints. Since, the degree of risk a designer 
would be willing to take depends upon his extent of knowledge about the material being 
used, the actual value of safety factors used will vary according to the material and the 
performance requirements. 
The factor of safety expression depends upon the type of analysis used. Figure 2.4 
shows the commonly used expressions of factor of safety (Abramson et al, 1996). In limit 
equilibrium analysis, the shear strength required ( 'trequired) to maintain equilibrium along the 
potential failure surface is calculated and then compared to the available shear strength of the 
soil. In this case, the factor of safety is assumed to be constant along the failure plane. The 
common form of the equation used is as follows (Arora, 1992): 
where: 
c' a'tan </J 
'req = -+ 
Fe F; 
Su= undrained shear strength; 
c' and cl>= effective stress parameters; 
F = Factor of safety for total stress; 
for total stresses and 
for effective stresses 
F c and F -i, = the factors of safety for effective stresses. 
Using separate values of factor of safety for friction and cohesion allows the designer to 
adjust the overall factor of safety by assuming different proportions of the cohesive and 
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Figure 2.4 Commonly Used Factor of Safety definitions (Abramso~ et. al., 1996) 
,. 
material used. However, for most limit equilibrium analyses, the factor of safety for cohesion 
is assumed to be equal to the factor of safety for frictio~ thus implying that the same 
proportions of cohesion and friction are mobilized at the same time along the failure surface. 
The factor of safety can also be defined as the ratio of total resisting forces to total 
mobilized forces if the failure surface is assumed to be planar or the ratio of total resisting 
moments to total overturning moments in case of a circular failure surface. It is important to 
note that the factor of safety values obtained using the above three definitions will yield 
different values. 
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Usually, for highway slope designs, the required factor of safety values are in the 
range of 1.25 to 1.5 (Abramson et. al., 1996). These values may be increased or decreased 
depending upon the different criteria mentioned above. If strength test data· show 
considerable scatter or the assumptions used in the stability analysis are many, a larger safety 
factor may be required. Moreover, the safety factor is chosen to limit slope deformations to 
tolerable amounts. This consideration is greatly influenced by accumulated experience with 
particular soil or rock types (Morgenstern, 1992). In general a safety factor of 1.5 is 
considered adequate for most stability analyses and Iowa DOT has had very good results 
working with a safety factor of 1.3. 
2.5 Slope Stability Analyses 
2.5.1 Objectives of Slope Stability Analysis 
The primary purpose of slope stability analysis, in most cases, is to contribute to the 
safe and economic design of slopes, such as for excavations, embankments, earth dams. The 
analyses are concerned with identifying critical geological, material, environmental and 
economic parameters that affect the project as well as understanding the nature, magnitude 
and frequency of potential slope problems. According to Abramson, et al. (1996), the aims of 
slope stability analyses are: 
• To understand the development and form of natural slopes and the processes responsible 
for different natural features. 
• To assess the stability of slopes under short-term (often during construction) and long-
term conditions. 
• To analyze landslides and to understand the failure mechanisms and the influence of 
environmental factors. 
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• To enable the redesign of failed slopes and the planning and design of preventive and 
remedial measures, where necessary. 
• To study the effects of seismic loadings on slopes and embankments. 
2.5.2 Shear Strength Considerations 
The shear strength of saturated soils depends on the drainage conditions. If a soil is 
loaded slowly so that excess pore pressures can dissipate or in the longer term, after the 
excess pore pressures have dissipated, the stresses used for analysis are effective stresses. 
The effective stress shear strength of overconsolidated clays is characterized with cohesion 
intercept, c and friction angle, 4>. If loading is rapid, and excess pore pressures cannot 
dissipate, the friction angle becomes zero and the strength is characterized by Su, undrained 
strength. In general the effective stress ( c - 4>) analysis is applicable to long term conditions 
while the total stress (su or 4> = 0) analysis applies to end of construction situations. 
In considering short term versus long-term slope stability, variations in shear stress 
and pore pressures on a potential failure surface are critical issues that have been discussed in 
detail by Bishop and Bjerrurn (1960). For natural slopes, the long-term equilibrium is 
controlled by geologic processes that have established steady state seepage. It is possible that 
an increase in water table elevation could change the seepage conditions of the system and 
lead to instability. In general and as long as the slope is free draining, the long-term stability 
is typically more important for cut slopes and natural slopes than short term stability. 
For embankments, the shear stress and the pore pressures increase as construction 
proceeds. If the construction proceeds more rapidly than excess pore pressures can dissipate, 
pore pressures will build up and could reach the critical stage causing a slope failure. In this 
situation the undrained analysis is more appropriate. At the end of construction the shear 
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stresses are constant and given sufficient time the soils will drain and this dissipation of pore 
pressures should result in increased stability. If a highway embankment has survived the 
construction without landslides, it should remain stable. ff failure occurs in an embankment 
at some time after the end of construction, it likely due to improper compaction, disruption of 
drainage so that water is impounded on the upstream side of the embankment or the soils 
have weathered and lost strength or initially unsaturated compacted soils have taken on 
water. 
The shape of the slide failure surface influences the difficulty of the analysis. If the 
failure surface is a plane, simple closed form analyses are possible, however if the failure 
surface is curved, more comprehensive analyses are required. For some analyses the curved 
failure surfaces may be approximated with the arc of a circle. 
Geologic discontinuities such as contacts between different soil types or tension 
cracks provide potential planes of weakness that may become failure planes. Failures on 
geologic contacts are possibilities in the loess mantled till region of Iowa while· tension 
cracks occur in deep loess deposits of western Iowa or in the Des Moines lobe where deep 
erosion or construction cuts go through glacial till. 
Finally, the history of the slide area should be considered. If the slide occurs along a 
-preexisting failure surface, residual strength parameters should be used. Peak shear strength 
parameters are used only if the slide does not occur on an older failure surface. 
2.5.3 Scope of Analyses Used 
This research focuses on five analyses. The analyses differ in terms of assumptions 
regarding the shape of the failure surface, stress distribution within the failed soil mass and 
the shear strength of the soil or rock. Two of these analyses assume planar failure surfaces 
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and have closed form solutions. These are the infinite slope analysis and the Culmann 
analysis. Both analyses apply to long term stability or effective stress conditions. A third 
method of analysis assumes that the failure surface is an arc of a circle and that the soil is 
undrained or the analysis applies to short term conditions. This analysis has been presented 
as stability charts by Taylor (1948) that are easy to use. The last method and most rigorous of 
the group applied here, is applicable to short term and long term drainage conditions as well 
as to analyses with steady state seepage. The last, most complicated analysis has been 
adapted to a computer program, XSTABL that is relatively straightforward to apply 
assuming both circular and non circular failure surfaces. 
2.5.4 Infmite Slope Analysis 
For the infmite slope analysis, the failure plane is assumed to be a plane parallel to 
the surface of the slope at a depth, d, from the surface. The angle between horizontal and the 
slope surface or the failure plane is ~- As with all forms of stability analysis the weight of the 
soil mass above the failure surface is resolved into normal and tangential components. The 
tangential component becomes the activation shear force. In a slope that is just at 
equilibrium, this activating force is equal to the shear strength of the soil. 
A factor of safety is defined as the ratio of shearing resistance or strength to the 
activating shear force. A static analysis gives the following equation for the Factor of Safety, 
Fs: 
C tan~ Fs =-----+--
J{icos2 Ptanp tanp 
where c is the soil cohesion intercept, y is the total unit weight of the soil, and <p is the friction 
. -~ 
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angle of the soil. If the soil has no cohesion and the slope is at equilibrium, i.e. Fs = 1, it can 
be seen that the friction angle equals the slope angle. 
For an infinite slope with a saturated soil and seepage parallel to the·.surface the factor 
of safety becomes: 
C y'tan¢ 
Fs = -----+---
';ricos2 ptanp ytanp 
In this equation y' is buoyant unit weight of the soil. 
2.5.5 Culmann Analysis 
For this analysis, the failure surface again is assumed to be a plane but the angle 
between the horizontal and the failure plane, ~ is less than the slope angle. The average shear 
stress is equal to the shear strength along the plane and the critical shearing plane is one that 
has the minimum ratio of shearing stress to shear strength of the soil. For this analysis the 
safety factor is applied by dividing the shear strength parameters, c and <t,, by an appropriate 
number. For static equilibrium, the maximum height, H, of stable slope is determined from: 
H = 4csinpcos</J 
y(l - cos[P -¢]) 
where all terms are as previously defined. 





2.5.6 Taylor's Stability Charts 
For short term or unconsolidated, undrained slope stability analyses, q, = 0, and the 
strength of the soil is represented by undrained shear strength. For this special case, the 
cohesion is referred to as the undrained strength, Su. Taylor (1948) developed a series of 
stability charts for this analysis assuming that the failure surface is circular. These charts are 
reproduced as Figure 2.5 in which Dis the depth factor describing the extent of soil beneath 
the toe of the slope, H is the maximum height of stable slope, and Yt is the total unit weight of 
the saturated soil. The stability number characterizes the relative stability: 
stability number = ~ 
y,H 
As the stability number increases,· higher steeper slopes are stable. The maximum 
possible height of slope is the same for all slope inclinations less than 54° when D becomes 
very large. For failure surfaces that pass through the toe of the slope, D equals one. Figure 
2.5 is a rapid way to evaluate simple slopes with uniform undrained strength. 
2.5. 7 XST ABL Analysis: Simplified Bishop Method 
The Simplified Bishop method is one analysis method offered by XSATBL. The 
simplified Bishop method uses the method of slices to discretize the soil mass for 
determining the factor of safety. (Sharma, 1999) This method satisfies the vertical force 
equilibrium for each slice and overall moment equilibrium about the center of the circular 
trial surface. The simplified Bishop method assumes zero inter-slice shear forces. However, 
since the effective nortnal and pore water forces acting on the base of the slice are directed 
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through the center of the circle, XST ABL may not be used to compute a factor of safety for 
non-circular surfaces using this method. Generalized limit equilibrium methods can be used 
to analyze non-circular failure surfaces. 
The following equations are programmed into XSTABL to calculate the factor of 




~)c + N'tan t/>) 
Fs = __ i=-'-1 -----
n n n LA2 - IA3 + LA4 
i=l i=l i=l 
A2 = (W (I - kv) + UP cos fJ + Q cos 8) sin a 
A3 =(UP sin P + Qsin 8)(cos a_.!!__) R 
N' = effective normal force acting on the slice; 
W = weight of slice; 
kv = vertical seismic coefficient; 
U~ = surface water force; 
f3 = inclination of slice top; 
Q = external surcharge; 
8 = angle made with the vertical; 
a= inclination of slice base; 
h = average height of slice; 
R = radius of trial surface; 
kh = horizontal seismic coefficient and; 
he = height to force kh from base of slice. 
23 
2.5.8 XST ABL Analysis: Simplified Janbu Method 
The Simplified ( or modified) Janbu method also uses the method of slices to 
determine the stability of the slide mass. The important assumption made by this method is 
that the interslice forces acts horizontally, i.e. there are no inter-slice shear forces. The main 
difference between the Modified Janbu and Simplified Bishop methods is that the modified 
Janbu method uses force equilibrium principle while the simplified Bishop method is based 
on moment equilibrium. 
The following equations are programmed into XSTABL to calculate the uncorrected 
factor of safety. 
n 
~)c + N'tan~]cosa 
F = _i=...a..1 ______ _ 
n n 
LA1 + LN'sina 
i=l i=l 
where 
-Ua cosa-Sm sin a+ W(l-kv) + Upcosp + Qcoso N'= ____________ _...;.. _____ _ 
cosa 
and 
A1 = Ua sin a +Wkh -Upsinp-Qsino 
where all terms are as previously defined and Ua is the pore water force. 
The uncorrected factor of safety value as obtained above is then corrected and 
reported by modifying it with a factor t which is a function of the slide geometry and the 
strength parameters of the soil, as: 
F:=fo.F 
24 
XST ABL uses the following formula to calculate the value of fo: 
where b1 varies according to soil type as 
b1 = 0.69 
b1 = 0.31 
b1 = 0.50 
2.6 Applicability of the Methods 
for c only soils; 
for ~ only soils 
for c and ~ soils. 
Of the methods described above, the infinite slope analysis is applicable to slopes that 
are long (tens of meters) in comparison with the depth of the failure surface that are shallow 
(a few meters). The failure surface is assumed to be linear and parallel to the slope. This 
method works well in analyzing slides that are translational in nature and shallow in depth. 
The Culmann method is another closed form method that assumes a planar failure surface. 
The noticeable difference is that the angle between the horizontal and the failure plane is 
always less than the slope angle. The method is also useful in calculating the factor of 
safety's assuming different failure planes. This method, essentially, uses the drained 
parameters for analysis and is good for estimating the stability of steeper slopes in drained 
(long-term stability) conditions. 
Taylor's stability charts are used to calculate the stability numbers based on the 
undrained (short-term stability) conditions. This method assumes a circular failure surface. 
The method is applicable in cases where failure has occurred during or immediately after 
construction, when drainage has not yet started. The higher the stability number, the more 
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Figure 2.6 Comparison of Factors of Safety using different limit equilibrium methods 
(Fredlund and Krahn, 1977) 
Both the Simplified Bishop and the Simplified Janbu methods are based on the 
limiting equilibrium principle and are applicable in cases of circular slip surfaces. The 
simplified Bishop method however, fails to satisfy the horizontal force equilibrium, while the 
simplified Janbu does not satisfy moment equilibrium. However, both of these methods can 
be easily used to calculate the factor of safety for most slopes. These factors of safety values 
may differ up to+/- 15% upon comparison with results generated by using more complex 
methods like Spencer or Morgenstern-Price (Fredlund and Krahn, 1977). 
··"" 
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However, the factor of safety values obtained using the Simplified Bishop method 
differ by about 5% with respect to the more rigorous methods, whereas the Simplified Janbu 
method usually underestimates the factor of safety values by about 15% ·with respect to the 
more rigorous methods. Fredlund and Krahn (1977) have presented a comparison of different 
limit equilibrium methods. The results can be seen in Figure 2.6 where "A is the ratio of the 
normal and shear forces acting along the vertical slice boundaries. As can be seen from the 
figure, the results from the simplified Bishop are in close agreement with the solutions from 
the Spencer and Morgenstern-Price methods, whereas both the Simplified as well as the 
rigorous Janbu values appear to be, slightly lower. The two curves Fm and F1 represent the 
loci of the points corresponding to the factor of safety and "A values in satisfying the static 
moment or force equilibrium, respectively. The intersection of these two curves provides an 
unique combination that satisfies complete static equilibrium within the framework of 
implied assumptions. 
As discussed above, since the Simplified Bishop method appears to be in more close 
agreement with the other more rigorous methods, the simplified Bishop method has been 
used in XST ABL analysis to analyze the slopes in this research, except in the case of Monroe 
County, where due to the non circular ·observed mode of failure, the Modified Janbu method 
has been used. 
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3. SAMPLING AND TESTING 
3.1 Undisturbed Sampling 
Undisturbed Shelby tube sampling was carried out using a truck mounted drill rig 
with continuous flight augers as shown in Figure 3 .1. The drill rig was provided and operated 
by the Iowa Department of Transportation. Undisturbed sampling was carried out to obtain 
representative samples of the soil under consideration for determination of soil shear strength 
parameters. The Shelby tube samples were then extracted in the laboratory using the manual 
sample extruder. The extruded samples were then divided into subsamples for triaxial tests. 
The triaxial test samples were weighed and stored using standard procedure. Moisture 
content determination was done using small representative portions obtained while trimming 
the samples. 
The soil samples obtained in cases where it was not possible to obtain samples 
suitable for triaxial testing were kept in properly identified plastic bags and stored in the 
humidity room for the purpose of carrying out Atterberg Limit tests and mechanical analyses 
to classify the soil. The remaining soil in the bags was then mixed together for carrying out 
standard Proctor tests to determine the maximum dry unit weights and corresponding 
optimum moisture contents of the composite samples for each site. 
3.2 Disturbed Sampling 
Grab soil samples were taken from the area of the embankment failure along 
Highway 64, Monroe County, to determine the Atterberg Limits and classify the soil for the 
purpose of comparison with the properties of the Shelby tube soil samples. Standard Proctor 
tests were also carried out using the composite soil samples. X ray diffraction tests were also 
Figure 3.1 
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Typical drill setup. (Note: Continuous flight auger and thin walled Shelby 
tube sampling equipment) 
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carried out on the grab as well as Shelby tube samples for the purpose of comparing the 
mineralogical composition. 
3.3 Laboratory Testing 
As mentioned above, laboratory testing was carried out on both the disturbed and 
undisturbed samples to estimate the engineering index properties of the soil and to obtain the 
shear strength data. 
3.3.1 Estimation of the Engineering Index properties 
The engineering index properties of the soil were estimated by carrying out liquid and 
plastic limit tests on representative soil samples. ASTM D4318 (Annual Book of ASTM 
Standards, Vol. 04.08) procedures were generally followed while carrying out the Atterberg 
Limit tests. Mechanical analysis of the soil samples was carried out to obtain the particle size 
distribution curves. The mechanical analysis involved both dry (sieve) analysis as well as wet 
(hydrometer) analysis. The particle size analysis was carried out as per the procedure laid out 
in ASTM D422 (Annual Book of ASTM Standards, Vol. 04.08). Based on the data obtained 
from the above tests and analyses, the soil was classified according to the AASHTO and the 
Unified Soil Classification Systems (Das, 1998). 
3.3.2 T~sting for Shear Strength Parameters 
Triaxial testing was carried out on the samples to obtain the shear strength parameters 
of the soil. The triaxialshear test is conducted on a cylindrical specimen subjected to an axial 
load while the specimen is confined under a constant all around stress. The soil specimen is 
sealed in a rubber membrane, to separate the soil specimen from the cell fluid, which may be 
either air or water. The ends of the specimen bear on porous stones, which facilitate drainage 
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of water during consolidation. Following consolidation, axial load is applied to the sample 
until the maximum or peak deviator stress can be defined. 
Two . types of triaxial tests were carried out on the soil samples namely, the 
Consolidated-Undrained (CU) test with pore pressure measurement and the Unconsolidated 
Undrained (UU) test. 
A. Consolidated-Undrained Triaxial Test 
In the CU test with pore pressure measurements, the soil sample is first saturated 
under a suitable backpressure. This saturated soil is then allowed to consolidate under a cell 
pressure of known magnitude. During the consolidation phase, drainage is allowed and the 
change in volume is measured. Primary consolidation is assumed to be completed when the 
total volume change for the applied confining pressure becomes constant. The soil specimen 
is then sheared under undrained conditions, allowing pore pressure to develop, while 
maintaining the same confining stress used during the consolidation phase. The axial load is 
applied at a uniform rate of strain until the maximum or peak deviator stress can be defined. 
The pore pressure is measured to allow determination of effective stresses. 
Apparatus 
The triaxial tests were conducted using Wykeham Farrance triaxial test equipment. 
The WF 10057 TRITECH 11250 lbf load frame and the WF 11001 Triaxial cell, which can 
test samples up to 4 inches in diameter were used. The pore pressure and axial loads were 
measured using transducers connected to a data-logger. The data-logger was connected to a 
computer. The use of this system allowed continuous and accurate measurements. The 
volume change was measured using the WF 17040 Automatic volume change unit. This unit 
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was also connected to the data-logging machine by using a transducer. The entire assembly 
can be seen in Figure 3 .2. 
Test Procedure 
The CU test was performed in the following manner: 
1. The sample to be tested was obtained from the humidity room and its height, weight 
and diameter were measured after trimming the sample to the required dimensions. 
The moisture content was determined by using the soil trimmings. 
2. The specimen was then placed in the triaxial cell and sealed in a rubber membrane. 
3. The sample was backpressure saturated by passing water under pressure through the 
sample, thereby displacing the air in the pores. The pressure used to achieve 
saturation was about 2 psi less than the confining pressure. Pore pressure parameter 
(B) tests were done to check saturation of the soil. The sample was considered to be 
saturated when the B-tests indicated a value greater than 0.95. 
4. Cell pressure was applied to consolidate the sample. Water under pressure was used 
as the means of applying the required cell pressure. Drainage from the sample was 
allowed to occur and the volume change was measured at regular intervals by the 
data-logger. The soil sample was allowed to consolidate for 24 hours to ensure 
complete primary consolidation. 
5. The drainage valves were then closed and the sample was loaded axially by applying 
a constant rate of vertical deflection of 0.05 inch (1.27 mm) per minute. The data-
logger recorded the pore pressure developed, the axial load applied and the vertical 
deflection at fixed intervals of time. The test was continued until the maximum or 
peak deviator stress can be defined. 
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An instrumented triaxial set-up using a stand alone AUTOTECH 2 
A front loading oedoineter WFZ4251 fitted with a transducer and DATALOG 2 WF12732 
Figure 3.2 Triaxial test setup. 
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B Unconsolidated Undrained Triaxial Test 
The unconsolidated-undrained triaxial test is carried out in a manner similar to the 
consolidated-undrained test with the following differences: 
1. The sample is not allowed to consolidate under the confining stress. This is achieved 
by keeping the drainage valves closed throughout the application of the confining 
stress. 
2. The sample was loaded axially by applying a constant rate of vertical deformation of 
0.05 inch (1.27 mm) per minute keeping the drainage valves closed. 
The rest of the test procedure is similar to the CU test as described above. 
3.4 Test Results 
The data obtained from the triaxial tests were used to plot the deviator stress-axial 
strain curves, the stress paths and the effective p-q diagram. From the "a" and "a" values 
obtained using the effective p-q diagram, the shear strength parameters of cohesion intercept 
"c" and the angle of internal friction "<I>'' were obtained. The results of the tests carried out 
and their use in analysis are presented in greater detail as a part of the case studies analyzing 
the slides in Monroe and Page County. 
.... 
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4. SELECTED CASE STUDIES 
4.1 Case Study of a Foreslope along Highway 34, East of Albia, Monroe County 
4.1.1 Introduction 
The embankment under investigation is located on Highway 34 between Albia and 
Oksaloosa, about one mile southeast of Albia, Monroe County, Iowa, as shown by "X" on 
the map in Figure 4.1. The proximity of the landslide to the existing highway poses an 
increased risk to public safety. The Iowa Department of Transportation (IDOT) proposes to 
flatten the pre failure slope of about 2:1 (Horizontal: Vertical) to 3:1 to arrest the recurrence 
of further landslides. Visual inspection of the site indicated a shallow translational failure 
about 2.5 feet (0.75m) deep as seen in Figure 4.2. For the purpose of this analysis, a shallow 
translational slide with the failure plane parallel to the slope of the embankment has been 
assumed. This section is written with two objectives in view, first, to investigate the probable 
cause of slope failure and second, to evaluate the design as proposed by IDOT. 
4. 1.2 Geologic Setting 
The embankment, which is about 24 feet (8 m) high, is underlain by the Gosport soil 
series, which consists predominantly of silty loam and clay shale. The area has a gentle to 
steep slope and is moderately to poorly drained. The soil is weathered from loess, glacial till 
and a residuum of acid shales. The soil is subject to severe shrink swell behavior and in 
general has a low strength. (Oelmann, 1984) The above geologic setting is relevant to the 
investigation as the 'as built' plans from IDOT indicate that the Gosport soil was used as a 
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4.1.3 Description of the Slide 
This slide is classified as a translational slide in which a few blocks of fine grained 
soil have failed along a shallow failure plane about 2.5 feet (0. 75m) deep. A typical cross 
section of the slope is shown in Figure 4.3. The failure plane is approximately parallel to the 
slope of the existing embankment. During inspection of the slide in April 1999, it was 





Figure 4.3 Typical cross section (HWY 34, Monroe County, IDOT, 1999) 
4.1.4 Soil Sampling 
Since the visual inspection indicated a wetter soil at the slide surface than the 
surrounding area, grab samples were taken at six locations for the purpose of determining the 
engineering index properties. Undisturbed Shelby tube samples were also obtained from two 
boreholes in order to determine the shear strength parameters of the soil and also to compare 
the properties of the subsurface embankment soil to those of the grab samples. Subsurface 
logs for the borings are in Figures 4.4 (a) and 4.4 (b). 
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BORING LOG NO. 1 (Hole # P-2378) 
Project: HWY 34, East Albia, Monroe County 
Date Drilled: 5/26/99 Drilling 
Drilling Depth (ft): 30 Method: Auger 
Page: 1 of 1 
-- --; "::!( "ij ~ . e.., .0 Material al o.5 
.§ ·oo ~ > 
c.. . 
,-..., Cl) Description Cl) 0 ¢:: ¢:: Cl) E C: t+-. ....:I ~'v' - ...... (1) 0 ..c:: 0.. ctS o<+=' VJ t ..c::-,;;; ...... Cl) 9 VJ Cl) ...... u ...... c.. Cl) fr-. E . ~ ...... ·a;? g5 ~ ~ VJ ~ c.. E ra oS ctS 0 ctS ~~ ~ ~~ VJZ E-< VJ E-< E-< ::> 
-- -Road Metal (Gravel) 0.4 
-- C-1 ST 89.1 25.6 95.9 uu -Firm GR BR Glacial Clay CL 3.0 
-- 87.6 23.3 99.1 uu (Fill) CL 
-- 84.4 23.3 97.6 uu CL 
--5 
-- D-1 ST 103.4 23.7 105.2 cu -Finn GR BR (Gumbolike) CL cl.) 8.4 
-- 88.7 25.4 96.0 cu Glacial Clay (fill) CL .5 
""" 96.l 22.6 104.2 cu CL 0 -- ..I:J 
-- 98.2 21.8 106.5 uu CL t ¢:: 
--10 ctS 
D-2 ST 114.6 33.2 95.4 cu -Stiff GR BR Silty Clay & CL ;>-. 13.4 -- al 
-- 95.2 23.9 101.5 cu Gumbo (Fill) CL ~ ;.a -- 104.5 30.7 94.9 cu CL Cl) 
-- 103.6 38.2 85.2 cu CL -~ 
--15 "'O 
-- D-3 ST 98.4 27.9 96.4 cu -Stiff GR BR Silty Clay CL § 18.10 
96.7 25.4 99.7 cu (fill) CL cl.) -- .5 
-- 100.9 25.2 101.7 cu CL 9 "'O -- "'O Cl) 
--20 > a.. 
E-1 ST 88.4 20.4 105.0 uu -Reworked Shale & Silty CL Cl) 23.4 -- VJ ..I:J -- 99.2 26.5 98.9 uu Clay (fill) CL 0 VJ -- 100.3 25.3 101.3 uu CL CtS ~ 
-- 92.4 23.0 101.9 uu CL """ Cl) 
--25 
...... 
~ -- F-1 to ST 75.4 28.5 84.l uu -DK GR to DK BR Silty CL 0 28.4 
-- G 88.9 30.0 89.0 uu Clay w/Occurance of CL z 
-- 88.3 27.9 91.8 uu Vegetation (Roots) CL 
-- 96.4 28.8 94.2 uu -Dry CL 
--30 
End of borehole 30.4 
Figure 4.4(a) Boring Log No. 1 (HWY 34, East of Albia, Monroe County 
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BORING LOG NO. 2 1 Hole# P-2379) 






















































Drilling Depth (ft): 25 
Drilling Method: 
Auger 
Page: 1 of 1 
Material 
Description 
-Road Metal (Gravel) 
-Firm GR BR Glacial Clay 
(Fill) 
-Stiff GR BR to DK BR 
Silty Clay (Gumbo) (fill) 
-Stiff to firm GR BR Silty 
Glacial Clay (Fill) 
w/Occurance shale Seams 
-Stiff DK GR to DK BR 















-DK GR to GR BR Glacial CL 
Clay (fill) CL 
-Dry CL 


























Figure 4.4 (b) Boring Log No. 2 (HWY 34, East of Albia, Monroe County) 
4.1.5 Geotechnical Properties 
4.1.5.1 Engineering Index Properties 
Atterberg limits tests and mechanical analyses were run on grab samples and the 
Shelby tube samples. Table 4.1 shows the mean values of liquid limit, plastic limit and 
plasticity index for the grab samples taken at the surface and the samples obtained from two 
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Table 4.1 Atterberg Limits and statistical analysis (HWY 34, East of Albia, Monroe 
County) 
Sample Atterberg Limits (%) % Soil Classification Activity 
Passing 
Liquid Plastic Plasticity 0.075mm AASHTO USC 
Limit Limit Index 
GS 6 25.5 20.4 05.1 85 A-4 CL-ML 0.06 
GS 7 51.8 22.0 29.8 85 A-7-6 CH 0.35 
GS 8 36.7 21.7 15.0 92 A-6 CL 0.16 
GS9 46.0 22.8 23.2 94 A-7-6 CL 0.25 
GSlO 52.9 23.8 29.1 84 A-7-6 CH 0.35 
GS 11 49.5 23.8 25.7 92 A-7-6 CL 0.28 
Mean 43.7 22.4 21.3 0.24 
Std. Dev. 09.7 01.2 08.7 
P2378 Dl 31.1 19.3 11.8 82 A-6 CL 0.14 
P2378 D2 49.9 20.8 29.1 82 A-7-6 CL 0.35 
P2378 D3 47.2 21.2 26.0 95 A-7-6 CL 0.27 
P2379 Dl 38.1 21.2 16.9 85 A-6 CL 0.20 
Mean 41.6 20.6 21.0 0.24 
Std. Dev. 07.5 00.8 06.9 
Statistical Analysis (t test for Grab and Shelby samples) 
Atterberg Limits t (calculated) t (from tables*) for 10% confidence 
Liquid Limit 0.36 1.86 
Plastic Index 0.06 1.86 
GS = Grab Samples 
Pxxxx xx = Shelby Tube Samples 
* Neville, Adam M. and Kennedy, John B. 
borings. The raw test data are in Appendix A. All samples had greater than 82% of the soil 
particles passing the 0.075mm (No. 200) sieve. Based on the particle size distribution and the 
Atterberg limits, the soil samples were classified as CL or CH by the Unified Soil 
Classification System. According to AASHTO, this soil is classified as A-7-6 (plastic clay, 
subject to high volume change). The particle distribution curves are in Appendix A. 
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Statistical analysis carried out · on the results suggests that there is no significant 
difference between the Atterberg Limits and texture of the grab samples (GS) and the Shelby 
tube samples (ST). 
4.1.5.2 Characterization byX Ray Diffraction 
X-ray diffraction tests were carried out on both the grab and Shelby tube samples to 
determine their mineral composition. Figure 4.5 shows an overlay of the X-ray 
diffractograms from the grab and Shelby tube samples. The composite diffractogram shows 
that both the soils are similar in mineralogy. Both the samples are composed of clay 
minerals, quartz and· feldspar. The clay minerals were dominated by montmorillonite 
(Schlorholtz, 1999). This supports the description from the soil survey report (Oelmann, 
1984) of the Gosport soil series having high shrink-swell potential on drying or wetting. The 
diffractogram from the grab sample shows a slightly broader montmorillonite peak, which 
may indicate the presence of intracrystalline moisture. 
4.1.5.3 Compaction test data: 
Standard Proctor Tests were conducted on the composite samples to determine the 
dry unit weight and the optimum moisture content so that the unit weight characteristics of 
the soil could be compared with the specifications. Standard Proctor test results are in Figure 
4.6. The optimum moisture content was about 19% and the corresponding maximum dry unit 
weight was I 05pcf (l 6.5kN/m3). The moisture contents of the Shelby tube samples and dry 
unit weights were plotted with the Standard Proctor test results in Figure 4.6. A "compaction 
acceptance zone" of 95% maximum unit weight was marked on the Standard Proctor curve to 
demarcate the acceptable range of dry unit weights and corresponding moisture contents 
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Figure 4.5 X-ray diffractograms of Shelby and Grab samples (Schlorholtz, 1999) 
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Standard Proctor Test Results (HWY 34, East of Albia, Monroe County) 
It was observed that nearly 54% of the samples tested lie below the zone of 95% 
compaction. The moisture contents of most of the samples are higher than the optimum, 
which indicates that the soil was compacted at a high moisture content or became saturated 
subsequent to construction. 
4.1.5.4 Shear Strength Characteristics 
Isotropically consolidated undrained (CU) triaxial tests with pore pressure 
measurement were carried out on eight Shelby tube samples obtained from the interior of the 
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embankment. The samples were backpressure saturated before testing. The results were used 
to plot the deviator stress versus axial strain curves. Using the maximum values from the 
stress-strain curves, the effective stress Kr line was plotted and the "a" and "a" values 
obtained by linear regression as shown in Figure 4. 7 ( a). The plot shows the soil to have a 
cohesion intercept "c" of 313psf (l 5kPa) and an angle of internal friction "<I>'' of 19 degrees 
with a correlation coefficient (R2) value of 0. 74. 
However, it has been noticed that in the case of embankments, if the compaction is 
less than 95% the shear strength is likely to be less than required (Bergesson and Jahren, 
1998). Of the eight samples tested, four samples had dry unit weights less than 95% of the 
maximum dry unit weight. The data from these samples were combined and linearly 
regressed to obtain the shear strength parameters. The regression (Figure 4.7 (b)) shows the 
soil to have a "c" of25psf (l.20kPa) and a ''<I>'' of25 degrees with a R2 of0.86. 
Another regression was carried out on the results of remaining four samples with dry 
unit weights greater than 95% of maximum dry unit weight (Figure 4. 7 ( c )). The regression 
shows this soil to have a "c" of 587psf (28kPa) and a "cf>'' of 12 degrees with a R2 value of 
0.81. The R2 values obtained in both these regressions are higher than the R2 value of 0. 74 
obtained when all of the data were regressed. Stability analyses for long-term stability were 
done for each set of shear strength values obtained. 
Unconsolidated undrained triaxial tests (UU) with backpressure saturation were 
carried out on the undisturbed samples. The values of shear strength parameters obtained 
were correlated with the initial void ratios of the samples. However, no correlation was 
observed between the values. It is therefore concluded that the wide range of undrained 
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strength of the material in the embankment. For end of construction analysis, an average 
value of835 psf(40kN/m2) was used as the.undrained shear strength value. 
4.1.6 Analysis 
4.1.6.1 Causes of failure 
To determine the probable cause of slope failure, a series of calculations were carried 
out considering the 2:1 slope as infinite with a failure plane parallel to the surface and 30 
inches (0.75m) deep (Das, 1998). The analyses were conducted for a slope without seepage 
and a fully submerged slope with seepage parallel to the slope. The total unit weight was 
used for the analysis without seepage, while the saturated unit weight was used for the 
analysis of infinite slope with seepage. XST ABL analysis was also done using the Modified 
Janbu method for non-circular failure surface because the slide is classified as translational. 
XST ABL analysis was carried out for a moist slope, a slope with water table elevation at toe 
and at mid height of slope and a fully submerged slope. The analyses were carried out using 
the effective stress parameters as obtained from the three regressions. 
Case 1 in Table 4.2 shows the results of the infinite slope analysis using the effective 
stress strength parameters obtained from the composite data. The analyses with and without 
seepage give factors of safety of 2.6 and 2.9 respectively. Back calculations done assuming 
the factor of safety equal . to one for the slope with seepage parallel to the surface, indicate 
that the "c" value should be 98psf (4.7kPa) with a cp value of 19°. The factors of safety 
obtained for XSTABL analyses done using the composite shear strength values are in Table 
4.3 (Case 1 ). The failure surfaces obtained are in Appendix A. XST ABL analysis gives 
safety factors in the range of 1.6 to 2.2 for the fully submerged to natural moisture cases. 
.... 
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Table 4.2 Factors of safety (Infinite slope and Taylor's analysis) 
Infinite Slope without 
seepage 
Infinite Slope Seepage 




Case1: c = 15 kPa, cp = 19 deg. 
Case2: c = 28 kPa, cp = 12 deg. 
Case3: c = 1.2 kPa, cp = 25 deg. 
Taylor's Analysis: Su= 40 kPa, cp = 0. 
FACTOR OF SAFETY 
Case2 Case 3 Taylor's Analysisa 
4.7 1.0 6.3 
4.5 0.6 6.0 
a Taylor's analysis is done assuming a 'Circular surface passing through toe of 
slope. 
Table 4.3 Minimum Factors of safety obtained (XSTABL Analysis) 
In- Situ Conditions 
Assumed 
Water Table below 
failure surface 
Water Table at mid-
height of pre-failure 
slope 
Fully Submerged 







MINIMUM FACTOR OF SAFETY 






The failure surfaces obtained are also very deep and do not approximate the observed 
mode of failure. 
Table 4.2 (Case 2) shows the results of the infinite slope analysis using the effective 
strength parameters obtained from the data having dry unit weights greater than 95% of 
maximum dry unit weight. The analyses with and without seepage give factors of safety of 
4.5 and 4. 7 respectively. Back calculations assuming the factor of safety equal to one for the 
slope with seepage parallel to the surface, indicate that the "c" value should be 113psf 
(5.4kPa) with a cp value of 12°. The factors of safety obtained for XSTABL analyses using 
these shear strength values are listed in Table 4.3 (Case 2). The failure surfaces obtained are 
in Appendix A. XST ABL analysis gives factors of safety in the range of 2.3 to 2. 7 for the 
fully submerged to natural moisture cases. The failure surfaces obtained are also very deep 
and do not approximate the observed mode of failure as in Case 1. If the assumptions are 
realistic and if the soil characteristics are accurate, these analyses indicate that the slope 
should not have failed. 
Another set of analyses was carried out considering the effective strength parameters 
obtained from the samples having dry unit weights less than 95% of maximum dry unit 
weight. Table 4.2 (Case 3) shows the results of the infinite slope analyses. The analyses with 
and without seepage give factors of safety of 0.6 and 1 respectively. Back calculations 
assuming the factor of safety equal to one for the slope with seepage parallel to the surface, 
indicate that the "c" value should be 83psf (4.0kPa) with a cp value of 25°. The factors of 
safety obtained for XST ABL analysis using these shear strength values are in Table 4.3 
(Case 3). The failure surfaces obtained are in Appendix A. XST ABL analysis gives factors of 
safety in the range of 0.8 to 1.4 for the fully submerged to natural moisture cases. The failure 
51 
surfaces obtained are shallow and approximate the observed mode of failure. If the 
assumptions are realistic and if the soil characteristics are accurate, these analyses indicate 
that the slope is likely to have failed due .to low shear strength as a result of improper 
compaction or post compaction weathering, water uptake and swelling. 
The possible cause of failure as indicated by the infinite slope analysis is the 
reduction of cohesion near the embankment surface after compaction. The soil saturation 
could have been the result of surface water infiltration and seepage or due to capillary 
moisture effects in the top strata Weathering of the soil including wet-dry and/or freeze-thaw 
processes near the surface, coupled with improper compaction could have lead to the 
reduction in cohesion. The engineering index properties as well as the x-ray diffraction tests 
indicate no significant difference in the soil near the surface and the soil below. However, X-
ray diffraction tests indicate montmorillonite as the major clay fraction. Such clay on coming 
in contact with water will swell and cause reduction in strength, which is likely to have 
occurred in this case. The montmorillonite fraction of the clay, especially near the surface, on 
coming in contact with water will swell more than the clay deeper in the embankment, since 
the clay in the deeper strata would have to overcome the geostatic stress due to the weight of 
the soil above it. The broadening of the montmorillonite peak observed in the X-ray 
diffractogram for the grab samples also supports this hypothesis. In such a scenario, it is 
likely that the soil in the top surface could act as highly plastic clay and fail due to a 
reduction of strength. Heavy rainfall with infiltration of water on the slope could have been 
the triggering mechanism for failure. 
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4.1.6.2 Evaluation of design slopes 
The repair design, as proposed by IDOT, consists of flattening the current slopes to 
3: 1. The design was evaluated for long term stability using the Culmann analysis to develop a 
relationship for the maximum slope height H versus slope angles (Lohnes and Handy, 1968). 
Taylor (1948) developed another relationship between maximum stable slope height H 
versus slope angle using a $ = 0 approach. Because the Iowa Department of Transportation 
uses a factor of safety of 1.3 for slope design, a set of curves was obtained for the slope angle 
versus slope height by applying a factor of safety of 1.3 to the composite strength parameters. 
The design profiles were plotted to determine overall average slope angles and slope heights. 
Figure 4.8 shows the limiting curves from the Taylor and Culmann analyses and the design 
values. It can be seen from figure 4.8, that. the design points lie well below the limiting 
curves, indicating that the repaired slope as proposed, should be stable. 
XST ABL analysis was also carried out to evaluate the stability of the design slopes 
using the Bishop Method for circular failure and the maximum strength parameters. The 
analysis was carried out considering a natural slope and a fully submerged slope randomly 
selected from the design profiles. The factors of safety obtained are in Table 4.4. 
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Figure 4.8 Limiting curves for HWY 34, East of Albia, Monroe County 
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The analysis shows the slope to be stable for the parameters used with factors of 
safety of 2.6 and 2.0 for the natural slope and the fully submerged slope respectively. The 
failure surfaces obtained can be seen in Figures 4.9 and 4.10. 
4.1. 7 Observations and Conclusion 
Assuming that the soil shear strength data are accurate, the design slopes are 
conservative as can be seen from the points on the graph as shown in Figure 4.8. Because the 
design heights are below the limiting curves obtained from both Culmann and Taylor 
analyses, it can be concluded that the design as proposed by IDOT is safe considering both 
short term and long term stability. 
· However, if the reduction of strength is due to weathering and saturation leading to 
the subsequent swelling of the montmorillonite fraction in the top strata is the cause of 
failure, then the design would be prone to failure, since, the exposed surface on coming in 
contact with water is likely to behave in a similar manner as described above. A safer slope is 
possible to be achieved if the reduction of cohesion could be prevented. The use of other soil 
stabilization techniques such as geosynthetics or chemical. stabilization could be tried to 
achieve the required cohesive strength and prevent future slope failures. 
4.2 Case Study of a Foreslope Along 160th Street, Page County 
4.2.1 Introduction 
An investigation was conducted of an embankment failure located on 160th Street 
between Bethesda and Clarinda, about one and a half miles east of the County Trunk Road 
M63, Page County, Iowa, as shown by "X" on the map in Figure 4.11. Since the road is a 
county road, the traffic on the road is light. However, the scarp of the slide has cut nearly 3.5 
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Figure 4.11 Map showing location of landslide at 160111 Street, Page County 
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feet (Im) into the road, thereby decreasing the available lane width. The objective of this 
analysis is to investigate the probable causes of failure of this embankment. 
4.2.2 · Geologic Setting 
According to Prior (1976), the site is situated in the area known as Southern Iowa 
drift plain. This area consists of glacial till belonging to the Kansan stage of glaciation. Since 
the end of the Kansan glaciation, the till was overlain with a thick deposit of loess creating a 
loess-mantled topography. In places this loess mantle is thick enough to provide additional 
relief and to alter slope angles, particularly on leeward hill slopes and along the borders of 
stream valleys. According to Kay and Graham (1943), the thickness of the loess mantle is 
approximately 18 feet (5.5m) in the area under consideration. 
4.2.3 Description of the Slide 
The landslide occurred in an embankment about 3 5 feet ( 11 meters) high. The site is 
located near a culvert, which shows sign of degradation at the outlet (Figure 4.12). The 
original slope angle was 1. 7: 1. Visual inspection of the site indicated a curved failure surface 
about 21 feet (6.5 meters) in length with a scarp about 5 feet (1.6 meters) high. A wet area 
approximately IO feet (3 meters) wide parallel to the road and 21 feet (6.5 meters) in length 
was observed directly over the failure zone about 56 feet (17 meters) down the slope. 
The location of the wet spot relative to the road is illustrated in Figure 4.13. The 
source of the moisture is not known. A corrugated pipe about 12" in diameter has its outlet 
below the slope as shown in Figure 4.12. This pipe was observed to be dry during all site 
visits. The location of the inlet of the pipe is not known. It was also observed that the creek 
flowing at the foot of the slide appeared to be incised into glacial till. 
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Figure 4.12 Photos of landslide at 160th Street, Page County 
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Figure 4.13 Plan view of the Page County, 160th Street slide showing the location of wet 
spot. 
A discussion with Mr. Jim Christensen, County Engineer, Page County revealed that 
the slope had failed before and that the pipe was installed parallel to the slope as an aid to 
drain the slope. The time of the installation is not known, but it can be safely assumed to be 
at least ten years old. This slide is classified as a shallow rotational slide. A typical cross 
section of the slope is shown in Figure 4.14. The failure surface appears to pass through the 
toe of the slope. During inspection of the slide in November 1999, it was observed that 
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4.2.4 Soil Sampling 
Relatively undisturbed Shelby tube samples were obtained for the purpose of 
determining the unit weights and shear strength parameters of the soil. A subsurface log of 
the boring is presented in Figure 4.15. The boring log shows the embankment is constructed 
of a mixture of silty clay and glacial clay. During and immediately after the completion of 
the boring, no water was observed in the borehole. 
4.2.5 Geotechnical Properties 
4.2.5.1 Engineering Index Properties 
Atterberg limit tests and mechanical analyses were run on three soil samples from 
Shelby tube samples P2458 Bl and Cl. Table 4.5 shows the mean values of liquid limit, 
plastic limit and plasticity index. Both the samples had greater than 80% of the soil particles 
passing the 0.075mm (No. 200) sieve. The soil was classified as CL (low plasticity clay) by 
the Unified Classification System. According to AASHTO, the soil was classified as A-6 and 
A-7-6. The raw data and the particle size distribution curves can be seen in Appendix B. 
4.2.5.2 Compaction test data: 
Standard Proctor tests were conducted on composite soil samples to determine the dry 
unit weight versus moisture content relationship, so that the density and moisture 
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Figure 4.15 Boring Log (160th Street, Page County) 
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Figure 4.16 Standard Proctor Test results (160th Street, Page County) 
Standard Proctor test results are in Figure 4.16. The optimum moisture content was 
about 21 % and the corresponding maximum dry unit weight was lOOpcf (15. 75kN/m3). The 
moisture contents and dry unit weights of the Shelby tube samples were plotted with the 
Standard Proctor results on Figure 4.16. A "compaction acceptance zone" of 95% maximum 
dry unit weight was marked on the Standard Proctor cwve to demarcate the acceptable range 
of dry unit weights and corresponding moisture contents. (Bergeson & Jahren, 1998) It was 
observed that nearly 50% of the samples tested lie below the zone of 95% compaction. It is 




4.2.5.3 Effective shear strength 
Triaxial tests were carried out on Shelby tube samples to obtain the shear strength 
parameters of the soil. Isotropically consolidated undrained (CU) triaxial tests with pore 
pressure measurements were carried out on backpressure saturated Shelby tube samples. The 
results were used to plot the deviator stress-axial strain curves. The test data, stress-strain 
curves and the stress paths can be seen in Appendix B. Since the failure is a shallow failure, 
those points having low normal stress values corresponding to the approximate range of 
normal stresses along the failure surface were selected; and the "a" and "a" values obtained 
are shown in Figure 4.17. 
These values were converted to "c" and "<I>'' values. (Lambe & Whitman, 1969) The 
variability of data is due to the variations in initial unit weights of the samples. The effective 
strength plot showed the soil to have a "c" value of 19psf (0.9lkN/m2) and a "cp'' of 35 
degrees. These values were used for the effective stress stability analysis. 
4.2.5 .4 Undrained shear strength 
Unconsolidated undrained triaxial tests (UU) were also carried out on the Shelby tube 
samples. The values of undrained shear strength obtained were correlated with the void ratios 
of the samples. The resulting graph is shown in Figure 4.18. The plot indicates a reduction in 
the undrained shear strength of the soil with increasing void ratio. For analysis, an average 
value of 627psf (30kN/m2) was used as the undrained shear strength value. 
4.2.6 Analysis 
4.2.6.1 Causes of failure: 
The slope was analyzed by XST ABL software using the Simplified Bishop Method. The 
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Figure 4.18 Correlation of undrained shear strength with initial void ratios 
observations and using the effective strength parameters obtained from Figure 4.17. The 
analysis was conducted for a moist slope and a slope with the elevation of the phreatic 
surface at mid-height of pre-slide slope. Total unit weight was used for the analysis of the 
slope with natural moisture content, whereas saturated unit weight was used for the analysis 
with the water table at the slope mid-height. The minimum factors of safety obtained using 
the XSTABL analysis are in Table 4.6. A typical result of the analysis is in Figure 4.19. 
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Table 4.6 Minimum Factors of Safety (XSTABL Analysis) 
In-situ conditions assumed 
Water table below base of 
embankment 
Water table at mid-height of 
pre failure slope 
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Figure 4.19 XSTABL Analysis (160th Street, Page County) 
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The failure surface shown in Figure 4.19 reasonably approximates the field 
observations. The entire results of the analysis are in Appendix B. The analysis indicates the 
factor of safety to be. 1.3 , and 1.1 for the natural moisture and water table at mid-height 
condition respectively. These values are equal to and below the minimum value of 1.3 as 
recommended by IDOT. If the assumptions made in this case study are realistic, it is likely 
that the failure could have occurred due to the seepage of moisture along the loess-glacial till 
contact. The exact location of the contact could not be verified during the boring conducted 
on the site. However, the visual inspection does indicate the presence of the glacial till as 
noted earlier. The installation of the pipe nearly a decade ago to enhance drainage also 
indicates that seepage within the slope has been an influencing factor in the stability of this 
slope. 
4.2. 7 Conclusions 
Based on the discussion above and if the assumptions are valid, it is clear that seepage 
is a cause of concern in this case. Since the single boring conducted at this site did not reveal 
the presence or location of the loess-till contact, a detailed subsurface investigation would be 
necessary to determine the source and the path of the water through the slope. Installation of 
wick drains (Santi and Elifrits, 2000) · could be an economical and effective approach for 
stabilizing the slope by enhancing the drainage through the slope. 
4.3 Case Study of a Backslope Along K Street, Page County 
4.3.1 Introduction 
An investigation was conducted of a natural slope failure located on K Street about 
four miles north of Yorktown and one mile east of County highway M56, Page County, 
Iowa, as shown by "X" on the map in Figure 4.20. 
Figure 4.20 Map showing location of landslide at K Street, Page 'county 
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The failure occurred in a natural slope 15 feet (5 meters) high along the shoulder of K 
Street. The failure surface extends nearly 2 feet (0.75m) into the road, thereby decreasing the 
available lane width. The objective of this analysis is to determine the probable causes of 
failure of this slope. 
4.3.2 Geologic Setting 
The slope is situated in the Mayberry soil series, which consists predominantly of 
silty clay loam having a depth of about five feet. The area has a gentle to medium slope and 
is poorly drained. The parent material is weathered glacial till. The soil is subject to severe 
shrink-swell behavior and in general has low shear strength. (Clark & McWilliams, 1978) 
The Mayberry series is also prone to erosion. The above geologic setting is identical to the 
type of soil observed during the subsurface investigation. 
4.3.3 Description of the Slide 
The site is a natural slope about 15 feet ( 5 meters) high. The original slope angle 
varied from about 1: 1 at the north end to about 1.5: 1 at the south end. The slope is parallel to 
a creek, which is a tributary to the Middle Tarkio river. Visual inspection of the site indicated 
an arcuate failure surface about 110 feet (33.5 meters) in length with a scarp of about 4 feet 
(1.21 meters) high as shown in Figure 4.21. Figure 4.22 shows the various profiles of the 
failed slope. A wet spot was observed at the base. of the south end of the slope, measuring 
approximately 17 feet (5.15 meters) wide parallel to the road and 13 feet (3.94 meters) in 
length. The source of the water is not known. The slide is classified as a rotational slide. The 
failure plane appears to pass through the toe of the slope. During inspection of the slide in 




Figure 4.21 Photos of landslide at K Street, Page County 
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Figure 4.21 Photos of landslide at K Street, Page County ( continued) 
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4.3.4 Soil Sampling 
Four relatively undisturbed Shelby tube samples were obtained for the purpose of 
determining the unit weights and the shear strength parameters of the soil. A subsurface log 
of the boring is presented in Figure 4.23. The boring log indicates that there is a layer of dark 
brown to dark gray silty clay for a depth of 10 feet (3.3 meters) underlain by a 5 foot (1.6 
meters) thick layer of a brownish gray gumbotil. A layer of broken and weathered limestone 
underlies the soil units. During and immediately after boring, no water was observed in the 
borehole. Subsequent testing of the soil samples in the laboratory showed the soil to have a 
high degree of saturation varying from 7 5% at 8 feet to greater than 100 % at 14 feet depth. 
4.3.5 Geotechnical Properties 
4. 3. 5. 1 Engineering Index Properties 
Mechanical analyses and Atterberg limit tests were run on three samples from Shelby tube 
samples P2459 Dl and DE. Table 4.7 shows the mean values of liquid limit, plastic limit and 
plasticity index for the soil. The soil sample Dl from a depth of 10 feet (3.03 meters) had 
greater than 75% of the soil particles passing the 0.075mm (No. 200) sieve whereas, the soil 
sample DE from a depth of 14 feet (4.24 meters) had more than 80% of the soil particles 
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Figure 4.23 Boring Log (K Street, Page County) 
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plasticity clay) and soil sample DE is classified as MH (high plasticity silt) by the Unified 
Classification System. According to AASHTO, the soil is classified as A-6 and A-7-5, 
respectively. The raw data and t!ie particle size distribution curves can be seen in Appendix 
C. 
4.3.5.2 Effective shear strength 
Isotropically consolidated undrained (CU) triaxial tests with pore pressure 
measurements were carried out on backpressure saturated Shelby tube samples. The results 
were used to plot the deviator stress versus axial strain curves. Since the soil yielded at very 
high strains, points corresponding to low strain ( 4% to 5%) were selected as the failure 
values. Using the values thus obtained from the stress-strain curves, the effective stress Kr 
line was plotted and the "a" and "a" values obtained .by linear regression are as shown in 
Figure 4.24. The effective strength plot showed the soil to have a "c'' value of 20lpsf (9.66 
kN/m2) and a "<t>" of 20 degrees. These values were used for the stability analysis. The 
triaxial test stress-strain curves and the stress paths are in Appendix C. 
4.3.6 Analysis 
The slope was analyzed usmg the Simplified Bishop method of slope stability 
analysis assuming a circular failure surface. XSTABL software was used for this purpose. 
The analysis was carried out considering three different pre-slide slope profiles and assuming 
a slope at natural moisture content and a slope with a phreatic surface at 0.25 times the height 
of slope. A typical analysis is shown in Figure 4.25. Table 4.8 shows the various minimum 
factors of safety obtained for different profiles. It can be seen from Table 4.8 that the factor 
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Figure 4.25 XST ABL Analysis (K Street, Page County) 
Table 4.8 Minimum Factors of Safety (XSTABL Analysis) 
Minimum Factor of Safety when: 
Profile Slope (H:V) Slope is at NMC Water table is at 0.25H* 
Kl (South of slide) 
K2 
1.5: 1 
1.25 : 1 
1.9 1. 7 
K3(North of slide) 1 :1 
1.5 
1.5 
Soil Parameters: c = 9.66 kPa, <I> = 20 deg. 
NMC: Natural Moisture Content 
(Assuming K3 profile steepened by 10 feet at toe) 
In-situ Condition 
Water table below base of 
slope 
Water table at 0.25H* 
H* indicates height of slope 
Minimum Safety Factor 






safety obtained was about 1.4 for a slope profile at the north end of slide, where the creek is 
closest and the water table is assumed to be at 0.25 times the height of the slope. 
4.3.6.1 Causes of failure: 
A possible cause of failure is the loss in support due to undercutting of the toe of the 
slope by the stream at the north end of the slide. To assess this hypothesis, the north profile 
of the slope was analyzed using XSTABL, with the toe steepened by 10 feet. The critical 
surface obtained is in Figure 4.26. The entire set of failure surfaces obtained is in Appendix 
C. Table 4.8 shows the safety factors is 1.2 in both the cases. This is less than the safety 
factor of 1.3 recommended by Iowa DOT. This indicates that the presence of groundwater 
does not influence the stability to a great extent. However, it can also be seen that the factor 
of safety drops from about 1.5 to 1.2 when the slope is steepened. The analysis thus suggests 
that failure may have occured due to undercutting of the toe. 
As mentioned above, a wet spot was observed at the toe of the slope even after a 
period of protracted drought conditions. The source of this moisture could not be determined. 
The samples from the borings also showed a high value of degree of saturation. It is likely 
that this water played a role in the failure of the slope by reducing the strength of the soil as a 
result of lateral seepage down the slope along the contact between limestone and till. 
4.3. 7 Conclusions 
If the, assumptions made are valid, progressive failure occurring from the north end 
progressively towards the south as a result of a combination of undercutting of the toe at the 
north end and seepage along the glacial till/limestone contact at the south end, is a possible 
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Figure 4.26 XSTABL Analysis (K Street, Page County) 
The wet spot was observed at the base of the slide is near the elevation of this contact. 
The potential of further failure can be reduced by using wick drains (Santi, et. al, 2000) or 
some other mechanism to enhance the drainage. The undercutting of toe can be prevented by 
using geosynthetics or constructing a rock toe or using other suitable methods. 
82 
APPENDIX A 
RAW DATA AND ANALYSIS 
HWY 34, EAST OF ALBIA, MONROE COUNTY 
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Shelby Data (P2378) I<'rom HWY34 East of Albia (Monroe County) *Assume SG=2.75 
P2378 Cl 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.l (in.) !lb/fi"'3) 1KN/m/\3) 1%r (lb/ft/\3l (KN/m/\3) (%l 
1 3' -3'6" 5 5/8 12().4 18.9 25.6 95.9 15.1 89.l 
2 3'6'-3'11" 5 519 122.2 19.2 23.3 99.l 15.6 87.6 
3 3'11" 4'5" 5 5/9 120.3 18.9 23.3 97.6 15.3 84.4 
P2378 D1 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.l !lb/ft/\3) !KN/m/\3) 1%) !lb/ft/\3) !KNlmA3? (%) 
I 8'4" - 8'10" 5 3/4 130.2 20.5 23.7 105.2 16.5 103.4 
2 8'10" -9'4" 5 7/8 120.4 18.9 25.4 96.0 15.l 88.7 
3 9'4" - 9'10" 5 3/4 127.7 20.l 22.6 104.2 16.4 96.l 
4 9'10" - 10'4" 5 7/8 129.7 20.4 21.8 106.5 16.7 98.2 
P2378 D2 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in,l 1in.) (lb/ft/\3) (KN/m/\3) (%2 (lb/fY'3) (KN/m/\32 (%) 
1 13'4" - 13'10" 5 3/4 127.2 20.0 33.2 95.4 15.0 114.6 
2 13'10" - 14'4" 5 3/4 125.7 19.8 23.9 101.5 16.0 95.2 
3 14'4" - 14'10" 5 314 124.1 19.5 30.7 94.9 14.9 104.5 
4 14'10" -15'4" 5 3/4 117.8 18.5 38.2 85.2 13.4 103.6 
P2378 DJ (Sil~ Clal) 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.2 !lb/fY'32 !KN/m/\3l (%) (lb/fY'3) (KN/m/\3l (%) 
l 18'10" - 19'4" 5 5/8 123.3 19.4 27.9 96.4 15.2 98.4 
2 19'4" -19'10" 5 1/2 125.0 19.6 25.4 99.7 15.7 96.7 
3 19'10" -20'4" 5 5/8 127.3 20.0 25.2 101.7 16.0 100.9 
P2378 El 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.l ~in.l !lb/fY'3l ~KN/m/\3l (%2 ilblft/\32 (KNfm/\3) (o/ol 
1 23'4" -23'10" 5 1/2 126.4 19.9 20.4 105.0 16.5 88.4 
2 23'10" - 24'4" 6 125.1 19.7 26.5 98.9 15.5 99.2 
3 24'4" - 24'10" 6 126.9 19.9 25.3 101.3 15.9 100.3 
4 24'10" -25'4" 6 125.3 19.7 23.0 101.9 16.0 92.4 
P2378 Fl 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) ~in.) ~lb/ft/\3) !KNlmA3) ~%) (lb/fY'3) (KN/m/\32 (%) 
28'4" - 28'10" 5 7/9 108.1 17.0 28.5 84.1 13.2 75.4 
2 28'10" - 19'4" 5 3/4 115.7 18.2 30.0 89.0 14.0 88.9 
3 29'4" - 29'10" 5.71 117.4 18.5 27.9 91.8 14.4 88.3 
4 29'1 O" - 30'4" 5.87 121.3 19.1 28.8 94.2 14.8 96.4 
Notes: Raw data for P2378 Cl, P2378 El & P2378 Fl are doubtful 
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Shelby Data (Pl379) From HWY34 East Albia (Monroe County) • ~me SG=2. 75 
P2379 Bl 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moistme Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft.in.) (in.) (lb/ft"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
1 3'4"-3'10" 5 5/1 127.5 20.0 19.9 106.3 16.7 89.3 
2 3'10" -4'4" 54/5 127.8 20.1 16.7 109.5 17.2 81.0 
3 4'4" -4'10" 5 5/7 123.5 19.4 19.6 I03.3 16.2 81.3 
4 4'10" - 5'4" 5 3/4 130.3 20.5 22.6 106.3 16.7 101.1 
P2379Cl 
Nwnber Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content DryUnitWt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.) (lb/ft"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
8'4"-8'10" 5 5/8 123.2 19.4 20.2 110.1 17.3 99.3 
2 8'10" - 9'4" 5 5/1 133.5 21.0 16.0 115.1 18.1 89.6 
3 9'4"-9'10" 5 5/1 123.3 19.4 23.9 99.5 15.6 90.8 
4 9'IO" - 10'4" 54/5 123.2 19.4 23.I 100.1 15.7 88.8 
Pl379C2 
Number Depth Length Wet Unit Wt. Wet Unit Wt. . Moistw-e Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.) (lb/ft"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
1 13'0" - 13'6" 5511 123.6 19.4 23.5 100.1 15.7 90.4 
2 13'6" - 14'0" 5 511 123.2 19.4 21.6 101.3 15.9 85.7 
3 14'0" - 14'6" 5.79 121.4 19.1 21.97 99.5 15.6 83.4 
P2379Dl 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moistw-e Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.) (lb/ft"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
1 18'6" - 19'0" 5 314 122.9 19.3 30.4 94.3 14.8 101.8 
2 19'0" - 19'6" 5 3/8 118.1 18.6 24.3 95.0 14.9 82.9 
3 19'10" - 20'4" 5 3/8 123.7 19.5 21.4 101.9 16.0 86.0 
P2379 El 
Number Depth Length Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (in.) (lb/ft:"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
I 23'10" - 24'4" 5 511 127.3 20.0 21.8 104.5 16.4 93.4 
2 24'4" - 24'10" 5 5/7 124.1 19.5 21.7 102.0 16.0 87.3 
3 24'10" - 25'4" 5 2/3 125.5 19.7 36.4 92.0 14.5 115.7 
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Atterberg Limit for HWY 34 East Albia ( continued) 
Grab Sample #6 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 30 28 21 
Wt. Of Dish+ Air-dry Soil (g) 24.84 28.69 21.96 
Wt. Of Dish + Oven-dry Soil (g 22.12 25.33 19.69 
Wt. Of Moisture (g) 2.72 3.36 2.27 
Wt. Of Dish (g) 10.57 11.26 11.65 
Wt. Of Oven-dry Soil (g) 11.55 14.07 8.04 
Moisture Content (%) 23.55 23.88 28.23 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 6.25 6.51 7.78 
Wt. Of Dish + Oven-dry Soil (g 5.88 6.09 7.63 
Wt. Of Moisture (g) 0.37 0.42 0.15 
Wt. Of Dish (g) 4.23 4.17 6.74 
Wt. Of Oven-dry Soil (g) 1.65 1.92 0.89 
Moisture Content (%) 22.42 21.88 16.85 
Grab Sample #7 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 60 20 12 
Wt. Of Dish+ Air-dry Soil (g) 23.7 20.85 23.01 
Wt. Of Dish + Oven-dry Soil (g 19.92 16.18 18.78 
Wt. Of Moisture (g) 3.78 4.67 4.23 
Wt. Of Dish (g) 11.77 7.37 11.32 
Wt. Of Oven-dry Soil (g) 8.15 8.81 7.46 
Moisture Content (%) 46.38 53.01 56.70 
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Atterberg Limit for HWY 34 East Albia ( continued) 
Grab Sample #7 (continued) 
Plastic Limit, PL 
Trial# 1 
Wt. Of Dish+ Air-dry Soil (g) 22.9 
Nt. Of Dish+ Oven-dry Soil (g 22.11 
Wt. Of Moisture (g) 0.79 
Wt. Of Dish (g) 16.3 
Wt. Of Oven-dry Soil (g) 
Moisture Content (%) 
Grab Sample #8 
Liquid Limit, LL 
Trial# 
#Blow 
Wt. Of Dish+ Air-dry Soil (g) 
Nt. Of Dish + Oven-dry Soil (g 
Wt. Of Moisture (g) 
Wt. Of Dish (g) 
Wt. Of Oven-dry Soil (g) 
Moisture Content (%) 
Plastic Limit, PL 
Trial# 
Wt. Of Dish+ Air-dry Soil (g) 
Nt. Of Dish+ Oven-dry Soil (g 
Wt. Of Moisture (g) 
Wt. Of Dish (g) 
Wt. Of Oven-dry Soil (g) 
































































Atterberg Limit for HWY 34 East Albia ( continued) 
Grab Sample #9 
Liquid Li~it, LL 
Trial# 1 2 3 
#Blow 42 37 26 
Wt. Of Dish + Air-dry Soil (g) 28.71 27.4 29.52 
Nt. Of Dish + Oven-dry Soil (g 23.56 22.44 23.84 
Wt. Of Moisture (g) 5.15 4.96 5.68 
Wt. Of Dish (g) 11.63 11.15 11.43 
Wt. Of Oven-dry Soil (g) 11.93 11.29 12.41 
Moisture Content (%) 43.17 43.93 45.77 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish+ Air-dry Soil (g) 10.91 6.13 5.63 
Nt. Of Dish+ Oven-dry Soil (g 10.14 5.76 5.36 
Wt. Of Moisture (g) 0.77 0.37 0.27 
Wt. Of Dish (g) 6.73 4.21 4.13 
Wt. Of Oven-dry Soil (g) 3.41 1.55 1.23 
Moisture Content (%) 22.58 23.87 21.95 
Grab Sample # 10 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 44 28 24 
Wt. Of Dish + Air-dry Soil (g) 22.76 22.95 25.42 
Nt. Of Dish + Oven-dry Soil (g 19 18.91 20.52 
Wt. Of Moisture (g) 3.76 4.04 4.9 
Wt. Of Dish (g) 11.58 11.19 11.29 
Wt. Of Oven-dry Soil (g) 7.42 7.72 9.23 
Moisture Content (%) 50.67 52.33 53.09 
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Atterberg Limit for HWY 34 East Albia ( continued) 
Grab Sample #10 (continued) 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 24.6 23.5 22.6 
Nt. Of Dish+ Oven-dry Soil (g 23.7 21.65 21.06 
Wt. Of Moisture (g) 0.9 1.85 1.54 
Wt. Of Dish (g) 18.5 15 15.2 
Wt. Of Oven-dry Soil (g) 5.2 6.65 5.86 
Moisture Content (%) 17.31 27.82 26.28 
Grab Sample #11 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 30 25 17 
Wt. Of Dish+ Air-dry Soil (g) 26.91 26.01 24.6 
Nt. Of Dish+ Oven-dry Soil (g 21.88 21.11 20.22 
Wt. Of Moisture (g) 5.03 4.9 4.38 
Wt. Of Dish (g) 11.34 11.34 11.8 
Wt. Of Oven-dry Soil (g) 10.54 9.77 8.42 
Moisture Content (%) 47.72 50.15 52.02 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 5.34 5.01 5.11 
Nt. Of Dish + Oven-dry Soil (g 5.14 4.89 4.91 
Wt. Of Moisture (g) 0.2 0.12 0.2 
Wt. Of Dish (g) 4.18 4.42 4.11 
Wt. Of Oven-dry Soil (g) 0.96 0.47 0.8 
Moisture Content (%) 20.83 25.53 25.00 
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Atterberg Limit for HWY 34 East Albia 
Sample No. P2378 DJ 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 44 20 9 
Wt. Of Dish + Air-dry Soil (g) 27.99 30.28 28.83 
Wt. Of Dish + Oven-dry Soil (g) 24.28 25.8 24.49 
Wt. Of Moisture (g) 3.71 4.48 4.34 
Wt. Of Dish (g) 11.22 11.32 11.71 
Wt. Of Oven-dry Soil (g) 13.06 14.48 12.78 
Moisture Content (%) 28.41 30.94 33.96 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 7.45 7.12 9.09 
Wt. Of Dish + Oven-dry Soil (g) 6.93 6.63 8.77 
Wt. Of Moisture (g) 0.52 0.49 0.32 
Wt. Of Dish (g) 4.14 4.22 7.08 
Wt. Of Oven-dry Soil (g) 2.79 2.41 1.69 
Moisture Content (%) 18.64 20.33 18.93 .... 
Sample No. P2378 D2 
Liquid Limit, LL . 
Trial# 1 2 3 
#Blow 167 158 52 
Wt. Of Dish+ Air-dry Soil (g) 25.77 24.61 27.66 
Wt. Of Dish + Oven-dry Soil (g) 21.46 20.06 22.13 
Wt. Of Moisture (g) 4.31 4.55 5.53 
Wt. Of Dish (g) 11.8 11.29 11.72 
Wt. Of Oven-dry Soil (g) 9.66 8.77 10.41 
Moisture Content (%) 44.62 51.88 53.12 
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Atterberg Limit for HWY 34 East Albia (continued) 
Sample No. P2378 D2 (continued) 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish+ Air-dry Soil (g) 12.83 10.51 10.21 
Wt. Of Dish + Oven-dry Soil (g) 11.88 9.39 9.2 
Wt. Of Moisture (g) 0.95 1.12 1.01 
Wt. Of Dish (g) 7.14 4.19 4.37 
Wt. Of Oven-dry Soil (g) 4.74 5.2 4.83 
Moisture Content (%) 20.04 21.54 20.91 
Sample No. P2378 D3 
Liquid Limit, LL 
Trial# I 2 3 
#Blow 110 52 48 
Wt. Of Dish + Air-dry Soil (g) 28.39 28.69 25.6 
Wt. Of Dish+ Oven-dry Soil (g) 22.84 23.05 19.63 
Wt. Of Moisture (g) 5.55 5.64 5.97 
Wt. Of Dish (g) 10.55 11.25 7.39 
Wt. Of Oven-dry Soil (g) 12.29 11.8 12.24 
Moisture Content (%) 45.16 47.80 48.77 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 10.34 9.07 6.23 
Wt. Of Dish + Oven-dry Soil (g) 9.7 8.23 5.87 
Wt. Of Moisture (g) 0.64 0.84 0.36 
Wt .. Of Dish (g) 6.75 4.2 4.17 
Wt. Of Oven-dry Soil (g) 2.95 4.03 1.7 
Moisture Content (%) 21.69 20.84 21.18 
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Atterberg Limit for HWY 34 East Albia ( continued) 
Sample No. P2379 DJ 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 48 24 22 
Wt. Of Dish + Air-dry Soil (g) 25.28 26.17 26.1 
Wt. Of Dish + Oven-dry Soil (g) 21.48 21.91 21.97 
Wt. Of Moisture (g) 3.8 4.26 4.13 
Wt. Of Dish (g) 10.75 11.11 11.51 
Wt. Of Oven-dry Soil (g) 10.73 10.8 10.46 
Moisture Content (%) 35.41 39.44 39.48 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 9.1 9.63 6.53 
Wt. Of Dish + Oven-dry Soil (g) 8.68 9.09 6.11 
Wt. Of Moisture (g) 0.42 0.54 0.42 
Wt. Of Dish (g) 6.52 6.67 4.18 
Wt. Of Oven-dry Soil (g) 2.16 2.42 1.93 
Moisture Content(%) 19.44 22.31 21.76 
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Particle Size Distribution Curves, HWY 34, East of Albia, Monroe County ( continued) 
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ConeofiClated-u teat (1-WY 3-1, Monroe Ccu1ty) 
Test No. 1 
Name cu30 2378JD3/1 
Initial Initial Initial Confining Confining Bet. Cana N.Cona Bet. Cana N.Cona Vaid CryUnit CryUnit 
Height Oiamete Volume Preal.n PreNure vc vc H H Ratio ~ Weight 
{mmJ immJ ic,nA3J e!! (kPa) icmA3J lcmA3! ~ ('"! et lglcrnA3l ~ 
145 73 606.88 30 206.84 33.9 81.3 0.036 0.035 0.873 1.81 100.69 
~ Belont Consolidation , After COi iaolidaliol 1 
Specimen Moilture Specific Specimen Specime Specimen Specimen Voh.me Height Diameter Voh.me Volume Vaid Dry Unit 
Weight Content Gnwity Height Diameter Area Volume after eon. after Cons after Cons Solid Voidl Ratio Weight 
lil l"l (g/cmA31 {cm! {cm! {cmA21 {Cffl"3! {Cffl"31 {cm! {cml {Cffl"3! {Cffl"31 • ~ 
1201.5 22.69 2.7 1-4.5 7.3 41.85 606.88 579.48 14.50 7.13 362.70 216.78 0.598 105.45 
Axial Axial Corr9cted Axial Axial Pen Pen c,3 c,3' C, 1' rJ " Parameter Deflection strain Area Load Strell8 Presan Preatn A 
{In! l"l {Cffl"21 ~bl (kPa) le!!l ~l lE!!2 ~! ~ ~! i!f!l 
0.035 0 39.96 42 0 0 0.00 30.00 206.84 206.84 206.84 0 0 
0.057 0.39 40.11 42 0.00 0 0.00 30.10 208.84 208.84 208.84 0.00 0.00 
0.078 0.75 '40.28 65 25.41 0 0.00 30.10 208.84 232.25 219.55 12.71 0 
0.099 1.12 ,40.,41 107 71.55 0 0.00 30.10 206.84 278.39 2~.62 35.77 0.00 
0.12 1.49 '40.58 166 135.99 0.4 2.76 30.10 204.08 340.07 272.08 67.99 0.02 
0.145 1.93 40.74 192 163.77 1.4 9.65 30.10 197.19 360.96 279.08 81.88 0.08 
0.166 2.29 '40.90 213 186.00 2.1 14.48 30.10 192.36 378.36 285.36 93.00 0.08 
0.189 2.70 41.08 227 200.,40 2.5 17.24 30.10 189.61 390.00 289.80 100.20 0.09 
0.21 3.08 41.22 231 203.95 3.5 241.13 30.10 182.71 386.67 28,4.69 101.98 0.12 
0.231 3.43 411.38 240 212.86 4.2 28.96 30.10 177.88 390.74 28,4.31 108.43 0.141 
0.252 3.80. 411.54 252 224.90 4.6 31.72 30.10 175.13 400.02 287.58 112.45 0.141 
0.273 41.17 41.70 258 230.44 5 3-1.47 30.10 172.37 402.81 287.59 115.22 0.15 
0.294 4.54 411.86 281 232.74 5.6 38.61 30.10 168.23 400.97 28,4.60 116.37 0.17 
0.315 4.90 ~.02 284 235.02 6 41.37 30.10 165.47 400.50 282.98 117.51 0.18 
0.337 5.29 42.19 270 240.39 6.4 44.13 30.10 162.72 403.11 282.91 120.20 0.18 
0.358 5.66 42.35 272 241.58 6.7 46.19 30.10 160.65 402.21 281.43 120.78 0.19 
0.38 6.04 ~.53 277 245.81 6.8 46.88 30.10 159.96 405.76 282.86 122.90 0.19 
0.401 8.41 412.69 280 247.97 7.2 49.64 30.10 157.20 405.17 281.18 123.98 0.20 
0.422 1.71 G.11 218 211.30 7.1 l2.40 ao.10 114.44 409.74 2IZ.GI 117.11 G.21 
0.443 7.15 43.03 288 254.29 7.6 52.40 30.10 154.44 408.73 281.59 127.141 0.21 
0.464 7.51 43.20 288 253.28 7.6 52.40 30.10 154.44 407.72 281.08 126.84 0.21 
0.485 7.88 43.38 289 253.30 7.8 53.78 30.10 153.08 406.36 279.71 126.65 0.21 
0.506 8.25 43.55 290 253.31 7.8 53.78 30.10 153.08 406.37 279.72 128.66 0.21 
0.529 8.65 43.74 289 251.18 7.8 53.78 30.10 153.08 '404.24 278.65 125.59 0.21 
0.55 9.02 43.92 292 253.21 7.8 53.78 30.10 153.08 «>6.27 279.67 128.60 0.21 
0.572 9.41 44.11 292 252.14 7.9 54.47 30.10 152.37 404.51 278.44 126.07 0.22 
0.593 9.77 44.29 292 251.11 8 55.16 30.10 151.68 «>2.80 277.24 125.56 0.22 
0.614 10.14 44.47 293 251.09 8 55.16 30.10 151.68 '402.77 277.23 125.54 0.22 
0.636 10.53 44.66 294 251.01 8 55.16 30.10 151.68 402.69 277.19 125.50 0.22 
0.657 10.89 44.84 294 249.98 8 55.16 30.10 151.68 '401.66 276.67 1241.99 0.22 
0.678 11.26 45.03 294 248.94 8 55.16 30.10 151.68 400.63 276.16 124.47 0.22 
0.704 11.72 45.26 295 248.65 8 55.16 30.10 151.68 400.33 276.01 1241.33 0.22 
0.725 12.08 45.45 295 247.61 8 55.16 30.10 151.68 399.30 275.G 123.81 0.22 
0.747 12.47 45.65 296 247.50 8 55.16 30.10 151.68 399.19 275.44 123.75 0.22 
0.769 12.86 45.85 296 246.41 8 55.16 30.10 151.68 398.10 2741.89 123.21 0.22 
0.79 13.22 46.05 296 245.37 8 55.16 30.10 151.68 397.06 274.37 122.69 0.22 
0.811 13.59 46.24 296 244.33 8 55.16 30.10 151.68 · 396.02 273.85 122.17 0.23 
0.832 13.96 46.44 296 243.29 8 55.16 30.10 151.68 3941.98 273.33 121.65 0.23 
0.853 1-4.33 46.84 296 2-42.25 8 55.16 30.10 151.68 393.94 272.81 121.13 0.23 
0.87,4 1-4.69 46.84 298 243.11 8 55.16 30.10 151.68 3941.80 273.241 121.56 0.23 
0.895 15.06 417.04 298 242.07 8 55.16 30.10 151.68 393.75 272.72 121.03 0.23 
= ., 
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Teet No. 2 
Name cu20 2378J0312 
Initial Initial Initial Confining Confining Bet. Cons N.Cons Bet. Cons N. Cons Void OryUnit OryUnlt 
Height Oiamete Volume Pressure Preut.n vc vc H H Ratio Weight Weight 
lmml lmml lcmA32 lf!'!!l ~! icrnA3! lcrnA3! ~ ~ el {g!cm"3l ~ 
140 72.9 584.35 20 137.90 43.1 59.8 0.067 0.067 0.716 1.57 98.'!6 
Befure Conlolidabon Mer Conaolidation 
Specimen Mol&ture Speciftc Specimen Speclme Specimen Specimen Vok.me Height Diameter Volume Volume Void OryUnlt 
Weight Content Gnwily Height Diameter A,- Volume Iller Cons after Cons after Cons Solid Voida Ratio Weight 
lil l"l {g/cn,A3l {cml 1cml lcmA2} !crnA3} !Cff1"3} !cm} !cm2 !Cff1"3l {cmA32 • ~ 
1152.7 25.4 2.7 14 7.29 41.74 '584.35 S67.65 14.00 7.19 340.45 227.20 0.667 101.05 
Axial Axial Corrected Axial Axial Pont Pore a3 a3' a1' rl ~ Parameter 
Deflection strain Area Load Streu PreNl.n PnNNu9 A 
!'"2 l"l lcmA2l ~bl ~2 el ~l ~ (lcPa) t!f!l t!f!l t!f!l 
0.067 0 40.55 40 0 0.5 3.45 20.00 134.45 134.45 134.45 0 0 
0.089 0.40 -40.71 49 9.83 0.4 2.76 19.80 135.14 144.97 1-40.05 4.92 -0.07 
0.11 0.78 -40.87 90 54.43 0.4 2.76 19.80 135.14 189.56 182.35 27.21 .0.01267 
0.131 1.16 41.02 118 84.58 0.4 2.76 20.10 135.14 219.72 1n.43 42.29 -0.01 
0.153 1.56 41.19 144 112.31 0.4 2.76 20.30 135.14 247.45 191.29 56.16 -0.01 
0.174 1.94 41.35 185 134.47 0.4 2.76 19.80 135.14 269.61 202.37 67.24 -0.01 
0.195 2.32 41.51 170 139.31 0.4 2.76 20.00 135.14 274.44 204.79 89.85 0.00 
0.216 2.70 41.67 176 145.17 0.4 2.76 20.00 135.14 280.31 207.72 n.58 0.00 
0.238 3.10 41.84 192 161.58 0.4 2.76 20.00 135.14 296.72 215.93 80.79 0.00 
0.259 3.48 42.01 194 163.06 0.4 2.76 20.00 135.14 298.20 216.67 81.53 0.00 
0.28 3.86 42.18 199 167.69 0.4 2.76 20.00 135.14 302.83 218.98 83.85 0.00 
0.301 4.25 42.34 203 171.23 0.4 2.76 20.00 135.14 306.37 220.75 85.82 0.00 
0.322 4.63 42.51 206 173.89 0.4 2.76 20.00 135.14 308.83 221.98 88.84 0.00 
0.343 5.01 42..68 209 176.12 0.4 2.76 20.00 135.14 311.26 223.20 88.08 0.00 
0.384 5.39 42.86 216 182.68 0.4 2.76 20.00 135.14 317.82 226.48 91.34 0.00 
0.385 5.n 43.03 218 184.01 0.4 2.76 20.00 135.14 319.15 227.14 92..01 0.00 
0.406 6.15 43.20 224 189.45 0.4 2.76 20.00 135.14 324.58 229.86 94.72 0.00 
0.427 6.53 43.38 226 190.73 0.4 2.76 20.00 135.14 325.88 230.50 lle.36 0.00 
0.448 6.91 43.56 227 190.97 0.4 2.76 20.00 135.14 326.11 230.82 95.49 0.00 
0.469 7.29 43.74 229 192.22 0.4 2..76 20.00 135.14 327.36 231.25 96.11 0.00 
0.49 7.67 43.92 229 191.43 0.4 2.76 20.00 135.14 326.57 230.85 es.n 0.00 
0.513 8.09 44.12 229 190.57 0.4 2.76 20.00 135.14 325.71 230.42 95.28 0.00 
0.534 8.47 44.30 232 192.79 0.4 2.76 20.00 135.14 327.93 231.53 96.40 0.00 
0.555 8.85 44.48 232 191.99 0.4 2.76 20.00 135.14 327.13 231.13 95.99 0.00 
0.576 9.23 44.67 233 192.18 0.4 2.76 20.00 135.14 327.32 231.23 98.09 0.00 
0.597 9.62 44.86 237 195.34 0.4 2.76 20.00 135.14 330.48 232.81 97.67 0.00 
0.118 10.00 41.0I 231 1N.41 0.4 2.71 20.00 131.14 111.a 233.31 11.21 0.00 
0.641 10.41 45.26 240 196.56 0.4 2.76 20.00 135.14 331.70 233.42 98.28 0.00 
0.662 10.80 45.45 241 196.71 0.4 2.76 20.00 135.14 331.84 233.49 98.35 0.00 
0.683 11.18 45.85 246 200.74 0.4 2.76 20.00 135.14 335.88 235.51 100.37 0.00 
0.705 11.58 45.85 247 200.81 0.4 2..76 20.00 135.14 335.94 235.54 100.40 0.00 
0.726 11.96 46.05 256 208.63 0.4 2..76 20.00 135.14 343.n 239.45 104.32 0.00 
0.747 12.34 46.25 258 209.66 0.4 2.76 20.00 135.14 344.79 239.96 104.83 0.00 
0.769 12.74 46.46 258 208.70 0.4 2.76 20.00 135.14 343.84 239.49 104.35 0.00 
0.79 13.12 46.67 259 208.74 0.4 2.76 20.00 135.14 343.88 239.51 104.37 0.00 
0.812 13.52 46.88 261 209.68 0.4 2..76 20.00 135.14 344.82 239.98 104.84 0.00 
0.833 13.90 47.09 261 208.76 0.4 2.76 20.00 135.14 343.89 239.52 104.38 0.00 
0.854 14.28 47.30 263 209.71 0.5 3.45 20.00 134.45 344.16 239.31 104.86 0.00 
0.876 14.68 47.52 265 210.61 0.5 3.45 20.00 134.45 345.06 239.75 105.31 0.00 
0.897 15.06 47.73 265 209.67 0.5 3.45 20.00 134.45 344.12 239.28 104.83 0.00 
0.918 15.44 47.95 268 211.51 0.5 3.45 20.00 134.45 345.96 240.20 105.76 0.00 
0.939 15.82 48.17 270 212.41 0.5 3.45 20.00 134.45 346.85 2-40.65 108.20 0.00 
0.961 16.22 48.40 271 212.32 0.5 3.45 20.00 134.45 346.n 240.61 106.16 0.00 
0.983 16.62 48.63 272 212.22 0.5 3.45 20.00 134.45 346.67 240.56 108.11 0.00 
1.004 17.00. 48.85 2n 215.80 0.5 3.45 20.00 134.45 350.25 242.35 107.90 0.00 
1.025 17.38 49.08 2n 214.81 0.5 3.45 20.00 134.45 349.26 241.85 107.41 0.00 
1.046 17.76 49.30 280 216.53 0.5 3.45 20.00 134.45 350.98 242.71 108.27 0.00 
1.067 18.14 49.53 281 216.42 0.5 3.45 20.00 134.45 350.87 242.66 108.21 0.00 
1.089 18.54 G.78 287 220.73 0.5 3.45 20.00 134.45 355.18 244.81 110.37 0.00 
1.11 18.92 50.01 288 220.59 0.5 3.45 20.00 134.45 355.04 244.74 110.29 0.00 
1.131 19.30 50.25 288 219.55 0.5 3.45 20.00 134.45 354.00 244.22 109.78 0.00 
1.153 19.70 50.50 288 218.47 0.5 3.45 20.00 134.45 352.91 243.68 109.23 0.00 
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TNtNo. 3 
Name cu10 23781D313 
DryUnl Initial Initial Initial Confining Confining Bet. Cone Af. Cone e.,. Cone Af. eon. Vold OryUnlt 
Height Olamete Volume Preuure Preuure vc vc H H Ratio Wfligt Weight 
tmml tmml tcm"3J el ~! tcm"3J tcm"3! ~ ~! ei W!cm"3J t~ 
144 73 602.70 10 88.95 19 23.3 0.051 0.053 0.791 1.51 94.07 
Before ConsolidatiOI" Mer Conlotiitlon 
Specimen Moiatunt Specfflc. Specimen Specime Specimen Specimen Volume Height Diameter Vok.me Volume Vold OryUnit 
Weight Content Gravity Height Diameter AtN Volume after Cons an. Cone. an. Conl Solid Voids Ratio Weight 
!S! I"! (g/cm"3l tern! tern! lcm"2l lcm"3l lcm"3l icml ~cml icm"3l icm"3l • le:!l 
1163 28 2.7 14.4 7.3 41.85 602.70 598.40 14.39 
111
.28 336.52 261.88 o.ns 94.75 
Axial Axial Corrected Axial Axial Pore Pore o3 o3' . o1' rJ ft m. 
Deflection Strain ArN Load Stnlla Pt'eAl.n Pnlal.n A 
~"! l"l lcm"2J 1!!?! ~! e1 ~ tl?!!l (lcPa) (lcPa) (lcPa) ~! 
0.052 o 41.57 37 o 0.3 2.07 10.00 66.88 66.88 66.88 o o 
0.078 0.48 41.76 65 29.82 0.1 0.69 10.10 88.26 98.08 83.17 14.91 .0.05 
0.099 0.83 41.92 103 70.04 0.1 0.69 10.20 88.26 138.30 103.28 35.02 .0.02 
0.12 1.20 42.07 111 78.23 0.1 0.69 10.30 88.28 148.49 107.38 39.12 .0.02 
0:143 1.61 42.25 116 83.18 0.1 0.69 10.40 88.26 151.44 109.85 41.59. .0.02 
0.164 1.98 42.41 129 96.50 0.1 0.69 10.40 88.28 184.76 116.51 4'8.25 .0.01 
0.185 2.35 42.57 134 101.36 0.1 0.69 10.40 68.26 169.62 118.94 50.88 .0.01 
0.206 2.72 42.73 136 103.06 0.1 0.69 10.40 68.26 171.32 119.79 51.53 .0.01 
0.227 3.09 42.89 142 108.89 0.1 0.69 10.40 68.26 1n.14 122.70 54.44 .0.01 
0.254 3.56 43.11 149 115.57 0.1 0.69 10.40 68.26 183.83 126.05 57.79 .0.01 
0.275 3.93 43.27 157 123.35 0.1 0.69 10.00 68.28 191.61 129.94 61.68 .(),01 
0.296 4.31 43.44 160 125.95 0.1 0.69 10.00 68.26· 194.21 131.23 62.98 .0.01 
0.319 4.71 43.63 160 125.42 0.1 0.69 10.00 68.26 193.67 130.97 62.71 .0.01 
0.34 5.08 43.80 163 127.98 0.1 0.69 10.00 68.26 196.23 132.25 63.99 .0.01 
0.361 5.45 43.97 166 130.51 0.1 0.69 10.00 88.26 198.n 133.51 85.26 .0.01 
0.382 5.82 44.14 166 130.00 0.1 0.69 10.00 68.26 198.26 133.26 85.00 .(),01 
0.403 6.19 44.31 168 131.50 0.1 0.69 10.00 88.26 199.75 134.01 85.75 .0.01 
0.424 6.56 44.49 169 131.98 0.1 0.69 10.00 68.28 200.23 134.25 85.99 .().01 
0.449 7.01 44.70 170 132.35 0.1 0.69 10.00 88.26 200.61 134.43 68.17 .0.01 
0.47 7.38 44.88 170 131.82 0.1 0.69 10.00 88.26 200.08 134.17 85.91 .0.01 
0.491 7.75 45.06 172 133.27 0.1 0.69 10.00 88.26 201.53 134.89 68.63 .0.01 
0.512 8.12 45.24 172 132.73 0.1 0.69 10.00 88.26 200.99 134.62 68.37 .0.01 
0.533 8.49 45.43 172 132.20 0.1 0.69 10.00 88.26 200.48 134.36 68.10 .0.01 
0.554 8.86 45.61 174 133.61 0.1 0.69 10.00 68.26 201.87 135.06 68.81 .0.01 
o.5n 9.26 45.81 175 133.99 0.1 0.69 10.00 68.26 202.25 135.25 . 68.99 .0.01 
0.598 9.63 416.00 175 133.44 0.1 0.69 10.00 68.28 201.70 134.98 86.72 .0.01 
0.111 10.00 &11 171 132.81 0.1 0.11 10.00 18.21 20'l.11 114.71 ...... .0.01 
0.641 10.39 48.39 176 133.28 0.1 0.69 10.00 68.26 201.54 134.90 68.84 .0.01 
0.662 10.76 ,46,58 176 132.73 0.1 0.69 10.00 68.26 200.99 134.62 68.36 .0.01 
0.683 11.13 ,46,78 176 132.18 0.1 0.69 10.00 88.26 200.44 134.35 86.09 .0.01 
0.705 11.52 '46.98 176 131.60 0.1 0.69 10.00 68.26 199.88 134.06 85.80 .0.01 
0.727 11.91 47.19 176 131.02 0.1 0.69 10.00 88.26 199.28 133.n 85.51 .Q,01 
0.748 12.28 47.39 176 130.47 0.1 0.69 10.00 88.26 198.73 133.49 85.24 .0.01 
0.769 12.65 47.59 176 129.92 0.1 0.69 10.00 88.26 198.18 133.22 84.96 .0.01 
0.79 13.02 47.79 176 129.37 0.1 0.69 10.00 88.26 197.63 132.94 84.68 .0.01 
0.811 13.39 48.00 176 128.82 0.1 0.69 10.00 68.26 197.08 132.67 84.41 .0.01 
0.832 13.76 48.20 176 128.27 0.1 0.69 10.00 68.26 196.53 132.39 84.13 .0.01 
0.853 14.13 48.41 176 127.72 0.1 0.69 10.00 68.26 195.97 132.12 63.86 .0.01 
0.874 14.50 48.62 176 127.16 0.1 0.69 10.00 68.26 195.42 131.84 63.58 .0.01 
0.895 14.87 48.83 176 126.61 0.1 0.69 10.00 88.26 194.87 131.56 83.31 .0.01 
0.916 15.25 49.05 176 126.06 0.1 0.69 10.00 88.26 194.32 131.29 63.03 .0.01 
0.937 15.62 49.26 176 125.51 0.1 0.69 10.00 88.26 193.n 131.01 62.76 .0.01 
0.959 16.00 49.49 176 124.93 0.1 0.69 10.00 88.26 193.19 130.73 62.47 .0.01 
0.98 16.37 49.71 176 124.38 0.1 0.69 10.00 88.26 192.84 130.45 62.19 .0.01 
1.001 16.75 49.93 176 123.83 0.1 0.69 10.00 68.26 192.09 130.17 61.92 .0.01 
1.022 17.12 50.15 176 123.28 0.1 0.69 10.00 88.26 191.54 129.90 61.84 .(),01 
1.043 17.49 50.38 1n 123.61 0.1 0.69 10.00 88.26 191.87 130.06 61.81 .0.01 
1.064 17.86 50.61 1n 123.06 0.1 0.69 10.00 68.26 191.32 129.79 61.53 .0.01 
1.088 18.28 50.87 1n 122.42 0.1 0.69 10.00 68.26 190.68 129.47 61.21 .(),01 
1.109 18.65 51.10 1n 121.87 0.1 0.69 10.00 88.26 190.13 129.19 60.93 .0.01 
1.131 19.04 51.35 1n 121.29 0.1 0.69 10.00 68.26 189.54 128.90 60.64 .0.01 
1.153 19.43 51.59 1n 120.70 0.1 0.69 10.00 88.26 188.96 128.61 60.35 .0.01 
1.174 19.80 51.83 1n 120.15 0.1 0.69 10.00 68.26 188.41 128.33 60.07 .0.01 
1.195 20.17 52.07 1n 119.59 0.1 0.69 10.00 68.26 187.85 128.06 59.80 .0.01 
1.217 20.56 52.33 1n 119.01 0.1 0;69 10.00 68.26 187.27 127.76 59.51 .Q.01 
1.239 20.94 52.58 1n 118.43 0.1 0:69 10.00 68.26 186.69 127.47 59.22 .0.01 
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Conaolidated-undraine teat (t-fNY 34, Monroe~ 
Teat No. 4 
Name cu30 2378/01/1 
Initial Initial Initial Confining Confining Bef. Cons N.Cona Blf. Cona N.Cona Vold OryUnit Ory Unit 
Height Diamete Volume Preaure Pn!e8IMe vc vc H H Ratio Weight Weight 
tmm! tmm! tcm"3! le!!! (kPa) tcm"3! lcm"3l ~ ~nl ei (g/cm"3! ,~ 
151 72.7 626.81 30 206.84 26.5 47.44 0.033 0.035 0.619 1.67 104.04 
Before ConaolidatiOn ·MMConlolidation 
Specimen Moiature Speclllc Specimen Specime Specimen Specimen Volume Height DlamDr Volume Voll.me Vold OryUnit 
Weight Content GnlYity Height Diameter Area Volume alter Cona after Cona after Cona Solid Voids Ratio Weight 
!~l l"l W!cm"3l ,cml ,cm! lcm"2l !cm"3l !cm"3l icml ~cml lcm"3l 'cm"3! • ,~ 
1277.8 22.27 2.7 15.1 7.27 41.51 626.81 605.91 15.09 ·.15 387.06 218.85 0.565 107.63 
Axial Axial Com!cted Axial Axial Pore Pore o3 o3' o1' p' " Parameter Deflection Strain MIil Load Streu Pressure Preul.n A 
t1n1 l"l !cm"2l Qbl ~l ~l ~l e!!l (kPa) {kPa) ~ (kPa) 
0.035 0 40.14 37 0 0.2 1.38 30.00 205.46 205.46 205.46 0 0 
0.056 0.35 40.28 39 2.21 0.2 1.38 30.00 205.46 207.87 206.57 1.10 0.00 
0.079 0.74 40.44 46 9.90 0.2 1.38 30.00 205.418 215.38 210.41 4.95 0 
0.1 1.09 40.58 82 49.32 0.1 0.69 30.00 206.15 255.48 230.81 244.66 -0.01 
0.122 1.46 40.74 118 88.45 0.1 0.69 30.00 206.15 294.60 250.38 44.22· -0.01 
0.144 1.83 40.89 136 107.70 0.1 0.69 30.00 206.15 313.85 280.00 53.85 -0.01 
0.165 2.19 41.04 160 133.32 0.1 0.69 30.00 206.15 339.48 272.82 86.66 -0.01 
0.189 2.59 41.21 162 134.93 0.1 0.69 30.00 206.15 341.09 273.62 67.47 -0.01 
0.21 2.94 41.38 166 138.75 0.3 2.07 30.00 204.n 343.52 274.15 88.37 0.00 
0.231 3.30 41.51 168 140.38 0.4 2.76 30.00 204.08 344.47 274.28 70.19 0:01 
0.255 3.70 41.68 171 143.00 0.4 2.76 30.00 204.08 347.08 275.58 71.50 0.01 
0.276 4.06 41.84 173 144.60 0.6 4.14 30.00 202.71 347.31 275.01 72.30 0.02 
0.297 4.41 41.99 175 146.19 1.0 6.89 30.00 199.95 346.13 273.04 73.09 0.04 
0.319 4.78 42.15 1n 147.73 1.2 8.27' 30.00 198.57 3,46,30 272.43 73.87 0.05 
0.34 5.13 42.31 178 148.23 1.2 8.27 30.00 198.57 3"46.80 272.69 74.12 0.05 
0.361 5.49 442.47 179 148.73 1.4 9.65 30.00 197.19 345.92 271.55 74.36 0.06 
0.385 5.89 42.65 183 152.27 1.4 9.65 30.00 197.19 349.46 273.32 76.13 0.05 
0.406 6.24 42.81 189 157.93 1.4 9.65 30.00 197.19 355.12 276.15 78.96 0.05 
0.427 6.60 42.97 192 160.44 1.4 9.65 30.00 197.19 357.63 277.41 80.22 0.05 
0.449 6.97 43.15 192 159.80 1.4 9.65 30.00 197.19 356.99 277.09 79.90 0.05 
0.47 7.32 43.31 193 160.22 1.4 9.65 30.00 197.19 357.41 2n.30 80.11 0.05 
0.491 7.67 43.48 194 160.63 1.6 11.03 30.00 195.81 356.45 276.13 80.32 0.06 
0.512 8.03 43.64 195 161.04 1.6 11.03 30.00 195.81 356.85 276.33 80.52 0.06 
0.533 8.38 43.81 198 163.47 1.6 . 11.03 30.00 195.81 359.28 2n.54 81.73 0.06 
0.554 8.73 43.98 199 163.85 1.9 13.10 30.00 193.74 357.59 275.67 81.92 0.07 
0.576 9.10 44.16 199 163.18 1.9 13.10 30.00 193.74 356.92 275.33 81.59 0.07 
0.597 9.46 44.33 200 163.55 1.9 13.10 30.00 193.74 357.29 275.52 81.78 0.07 
0.618 9.81 44.51 200 162.91 1.9 13.10 30.00 193.74 356.66 275.20 81.418 0.07 
0.14 10.18 44.11 202 114.23 1.1 11.10 ao.oo 113.74 117.11 271.81 IZ.12 0.07 
0.661 10.53 44.87 208 169.54 1.9 13.10 30.00 193.74 363.28 278.51 84.n 0.07 
0.682 10.89 45.04 208 168.87 2.0 13.79 30.00 193.05 361.92 2n.49 84.43 0.07 
0.705 11.27 45.24 208 168.13 2.0 13.79 30.00 193.05 361.19 2n.12 84.07 0.07 
0.728 11.66 45.44 209 168.38 2.0 13.79 30.00 193.05 361.43 2n.24 84.19 0.07 
0.749 12.01 45.62 213 171.61 2.0 13.79 30.00 193.05 364.66 278.86 85.80 0.07 
o.n 12.37 45.81 214 171.89 2.0 13.79 30.00 193.05 364.94 279.00 85.94 0.07 
0.791 12.72 45.99 216 173.13 2.0 13.79 30.00 193.05 366.18 279.62 86.56 0.07 
0.812 13.07 46.18 219 175.32 2.0 13.79 30.00 193.05 368.37 280.71 87.66 0.07 
0.833 13.43 46.37 222 1n.48 2.0 13.79 30.00 193.05 370.54 281.80 88.74 0.07 
0.854 13.78 46.56 224 178.67 2.0 13.79 30.00 193.05 371.72 282.39 89.34 0.07 
0.875 14.13 46.75 224 1n.94 2.0 13.79 30.00 193.05 370.99 282.02 88.97 0.07 
0.897 14.50 46.95 224 1n.11 2.0 13.79 30.00 193.05 370.22 281.64 88.59 0.07 
0.918 14.86 47.14 224 176.44 2.0 13.79 30.00 193.05 369.49 281.27 88.22 0.07 
0.939 15.21 47.34 227 178.53 2.1 14.48 30.00 192.36 370.89 281.63 89.26 0.07 
0.96 15.56 47.54 227 1n.18 2.1 14.48 30.00 192.36 370.15 281.25 88.89 0.07 
0.981 15.92 47.74 227 1n.04 2.1 14.48 30.00 192.36 369.40 280.88 88.52 0.07 
1.003 16.29 47.95 228 1n.19 2.1 14.48 30.00 192.36 369.55 280.96 88.59 0.07 
1.025 16.66 48.16 230 178.25 2.1 14.48 30.00 192.36 370.61 281.49 89.12 0.07 
1.046 17.01 48.37 230 1n.49 2.1 14.48 30.00 192.36 369.86 281.11 88.75 0.07 
1.067 17.37 48.58 230 176.74 2.1 14.46 30.00 192.36 369.10 280.73 88.37 0.07 
1.089 17.74 48.79 230 175.95 2.1 14.48 30.00 192.36 368.31 280.34 87.97 0.07 
1.11 18.09 49.00 . 231 176.10 2.1 14.48 30.00 192.36 368.46 280.41 88.05 0.07 
1.132 18.46 49.23 231 175.30 2.1 14.48 30.00 192.36 367.67 280.01 87.65 0.07 
1.153 18.81 49.44 232 175.44 2.1 14.48 30.00 192.36 367.81 280.08 87.72 0.07 
1.174 19.17 49.66 234 176.47 2.1 14.48 30.00 192.36 368.83 280.60 88.23 0.07 
1.195 19.52 49.88 234 175.70 2.1 14.48 30.00 192.36 368.06 280.21 87.85 0.07 
1.216 19.87 50.10 234 174.93 2.1 14.48 30.00 192.36 367.29 279.83 87.46 0.07 
1.237 20.23 50.32 236 175.92 2.1 14.48 30.00 192.36 368.29 280.33 87.96 0.07 
• 
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~ teat o,,NY 34, Monroe County) 
Test No. 5 
Name cu20 2378.1[)1/2 
Initial 1n&l Initial con&ung Confining eer. & Xi. 6oni iW. eon. Xi. &iii Void Dy Unit biy Uni 
Height lamete Votume Preuure Preasure vc vc H H Ratio Weight We/GH 
(mm) (mm) (cm"3) (pei) (kPa) {cm"3) {cm"3) 
~1 
(In) .. 12!cm"3) {pcf) 
147 7!§ 613.!'1 !S 1~.90 36.! 46.! IU:iln a'.541 UI! 1m.ms 
Before Consolidation After Consolidation 
Specimen Moilhl' Specific Specimen Specime Specimen Specinwl Volume Height Diameter Volume Volume Void Ory Unit 
Weight Content Gravity Height Oiameter ArN Volume after eon. after eon. after eon. Solid Voidl Ratio Weight 
,~Wb (%) (g/CfflA3) (cm) (cm) fcmA2) (cm"3) (cn,A3) (cm) ~cm) (cmA3) ~i • (pct) nrm 2.7 14., ,.~ JU3 613.!7 !m.iff 14.7~ ·.1§ ~3.rl a'.§ 105.42 
Axial Axial cooected Axial Axial Pore Pore o3 o!' 0 ,. ii' ci Parameter 
Deflection Strain Area Load Stress Preeaure Pr-... A 
oni i"'> (cmA2) (lb) <w> ri (kPa) (pei) (kPa) (kPa) ,F.~ CV' 0.081 6 40.66 as -2.76 20.00 140.65 Uo.M 6 
0.103 0.38 «>.81 46 0 -0.4 -2;76 20.00 1«>.85 140.65 1«>.65 0.00 0.00 
0.124 0.74 «>.96 46 0 -0.4 -2.76 20.00 1«>.85 1«>.85 1«>.65 0.00 0.00 
0.145 1.11 41.11 98 56.26 -0.4 -2.76 20.00 1CUS!5 196.92 168.78 28.13 0.00 
0.166 1.47 41.26 112 71.15 -0.4 -2.76 20.00 1«>.65 211.80 176.23 35.57 0.00 
0.188 1.85 41.42 128 88.05 -0.4 -2.76 20.00 1«>.65 228.71 184.68 44.03 0.00 
0.209 2.21 41.58 135 95.22 -0.4 -2.76 20.00 1«>.65 235.87 188.26 47.61 0.00 
0.23 2.57 41.73 138 98.06 -0.4 -2.76 20.00 1«>.65 238.72 189.68 48.03 0.00 
0.251 2.94 41.89 144 104.07 -0.4 -2.76 20.00 1«>.65 244.72 192.69 52.03 0.00 
0.273 3.32 42.05 148 107.89 -0.4 -2.76 20.00 1«>.65 248.55 194.60 53.95 0.00 
0.294 3.68 42.21 158 118.03 -0.4 -2.76 20.00 1«>.65 258.68 199.67 S.01 0.00 
0.319 4.11 42.40 160 119.59 -0.4 -2.76 20.00 1«>.65 260.25 200.45 59.80 0.00 
0.34 4.48 42.56 162 121.23 -0.4 -2.76 20.00 1«>.65 261.89 201.27 60.62 0.00 
0.361 4.84 42.72 165 123.90 -0.4 -2.76 20.00 1«>.65 264.55 202.60 61.95 0.00 
0.383 5.22 42.90 167 125.47 -0.4 -2.76 20.00 140.65 268.13 203.39 62.74 0.00 
0.404 5.58 43.06 168 126.03 -0.4 -2.76 20.00 140.65 268.68 203.67 83.01 0.00 
0.425 5.94 43.23 171 128.63 -0.4 -2.76 19.90 140.65 269.28 204.97 84.31 0.00 
0.447 6.32 43.«> 171 128.11 -0.4 -2.76 19.90 1«>.65 268.76 204.71 84.05 0.00 
0.469 6.70 43.58 173 129.63 -0.4 -2.76 19.90 1«>.65 270.28 205.47 84.82 0.00 
0.49 7.07 43.75 175 131.16 -0.4 -2.76 19.90 140.65 271.81 206.23 85.58 0.00 
0.513 7.416 43.94 175 130.60 -0.4 -2.76 19.90 1«>.65 271.25 205.95 65.30 0.00 
0.534 7.83 44.11 179 134.12 -0.4 -2.76 19.90 1«>.65 274.77 207.71 ·67.06 0.00 
0.555 8.19 44.28 184 138.62 -0.4 -2.76 19.90 140.65 279.27 209.96 89.31 0.00 
0.577 8.57 44.47 188 142.04 -0.4 -2.76 19.90 1«>.65 282.70 211.67 71.02 0.00 
0.598 8.93 44.65 192 145.46 -0.4 -2.76 19.90 140.65 286.12 213.39 72.73 0.00 
0.619 9.30 44.82 192 144.88 -0.4 -2.76 19.90 140.65 285.54 213.10 · 72.44 0.00 
0.64 9.66 45.00 193 145.29 -0.4 -2.76 19.90 1«>.65 285.95 213.30 72.65 0.00 
G.861 10.02 45.11 1M 145.19 ..... .Z.71 11.10 1'I0.15 •• 35 213.51 12.15 1.00 
0.683 10.40 45.38 197 148.02 -0.4 -2.76 20.10 140.65 288.67 214.86 74.01 0.00 
0.705 10.78 45.57 197 147.39 -0.4 -2.76 20.10 1«>.65 288.04 214.35 73.70 0.00 
0.726 11.14 45.76 197 146.79 -0.4 -2.76 20.10 1«>.65 287.45 214.05 73.«> 0.00 
0.747 11.51 45.94 200 149.10 -0.4 -2.76 20.10 1«>.65 289.75 215.20 74.55 0.00 
0.769 11.89 "6.14 207 155.20 -0.4 -2.76 20.00 140.65 295.86 218.26 77.60 0.00 
0.79 12.25 46.33 208 155.53 -0.4 -2.76 20.00 140.65 296.18 218.42 77.76 0.00 
0.811 12.61 46.53 209 155.84 -0.4 -2.76 19.90 140.65 296.49 218.57 77.92 0.00 
0.833 12.99 46.73 210 156.11 -0.4 -2.76 19.90 1«>.65 296.77 218.71 78.06 0.00 
0.854 13;36 46.93 213 158.31 -0.4 -2.76 19.90 1'40.65 298.96 219.81 79.15 0.00 
0.875 13.72 47.12 215 159.53 -0.4 -2.76 19.90 1«>.65 300.18 220.42 79.77 0.00 
0.896 14.08 47.32 219 162.62 -0.4 -2.76 19.90 1«>.65 303.27 221.96 81.31 0.00 
0.917 14.45 47.52 224 166.61 -0.4 -2.76 19.90 1«>.65 'JJJ7.27 223.96 83.31 0.00 
0.938 14.81 47.72 224 165.91 -0.4 -2.76 19.90 1«>.65 306.56 223.61 82.95 0.00 
0.959 15.17 47.93 224 165.20 -0.4 -2.76 19.90 140.65 305.85 223.25 82.60 0.00 
0.98 15.53 48.13 225 165.42 -0.4 -2.76 19.90 1«>.65 306.07 223.36 82.71 0.00 
1.001 15.90 48.34 225 164.71 -0.4 -2.76 19.90 1'40.65 305.36 223.01 82.35 0.00 
1.022 16.26 48.55 226 164.91 -0.4 -2.76 19.90 140.65 305.57 223.11 82.46 0.00 
1.044 16.64 48.77 226 184.16 -0.4 -2.76 19.90 14'0.65 304.82 222.73 82.08' 0.00 
1.065 17.00 48.99 227 164.36 -0.4 -2.76 19.90 1«>.65 305.01 222.83 82.18 0.00 
1.088 17.40 49.22 227 163.57 -0.4 -2.76 19.90 140.65 304.22 222.44 81.78 0.00 
1.109 17.76 49.44 229 164.65 -0.4 -2.76 19.90 1«>.65 305.30 222.98 82.33 0.00 
1.13 18.13 49.66 230 164.82 -(U -2.76 19.90 140.65 305.47 223.06 82.41 0.00 
1.153 18.52 49.90 230 164.02 -0.4 -2.76 19.90 1'40.65 304.67 222.66 82.01 0.00 
1.174 18.89 50.12 230 163.29 -0.4 -2.76 19.90 140.65 303.94 222.30 81.64 0.00 
1.195 19.25 50.35 231 163.44 -0.4 -2.76 19.90 14'0.65 304.10 222.37 81.72 0.00 
1.216 19.61 50.58 231 162.71 -0.4 -2.76 19.90 140.65 303.36 222.01 81.35 0.00 
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Conlolidatecknt Teat ~ 34, Monroe Ccu"lly) 
TNtNo. e 
Name cu10 2378'01/3 
Initial Initial Initial Confining Confining Bef. eon. N.Cona Bit. Conl N.Conl v~ OryUnit Ory Unit 
Height Dlamete Volume Preul.nPreuure vc vc H H Ratio Weight w~ 
tmm} tmm} {cm"3l le!!l (kPa) {Cffl"3l (cm"3l ~ ~ el {g1cm"31 ~ 
148 72.9 617.74 10 68.95 27.2 416.4 0.001 0.017 0.8.';1 1.416 91.CO 
Before Consolidation NW Conlolidlltion 
Specimen Ma.ture Specillc Specimen Specime Specimen Spec:tff*I Volume Height Diameter Volume Volume v~ OryUnlt 
Weight Content Gravity Height Diameter Arm Volume lier Conl lier eon.. lier Conl Solid Voids Ratio. Weight 
Wl !"l (glcmA3l !crnl !cm} !Cffl"2l ~Cffl"3} !cm"3} !cml !cml !cm"3l !cm"32 • ,~ 
1185.7 31.62 2.7 14.8 7.29 41.74 617.74 598.54 14.76 7.19 333.65 264.89 0.794 93.92 
Axial Axial Comlcted Axial Axial Pore Pore er 3 er 3' o1' rJ ct Parameter 
Oeflection strain Arm Load Streea Praaure Preuur8 A 
{inl !"l {cm"2l ~bl l!f!l !E?!!l l!f!l le!') ~ ~ l!f!l l!f!l 
0.017 0 40.55 34 0 0.4 2.76 10.00 66.19 68.19 68.19 0 0 
0.037 0.34 40.69 42 8.74485 0.4 2.76 10.10 68.19 74.93 70.58 4.37 0.00 
0.059 0.72 40.85 0 -37.0244 0.4 2.76 10.10 68.19 29.17 47.68 ·18.51 0.00 
0.081 1.10 41.00 97 68.34 0.4 2.76 10.10 66.19 134.53 100.36 34.17- 0.00 
0.103 1.48 41.16 101 72.40 1.2 8.27 10.10 60.67 133.08 96.68 36.20 0.08 
0.124 1.84 41.31 103 74.29 1.4 9.65 10.10 59.29 133.59 96.44 37.15 0.09 
0.145 2.20 41.47 104 75.09 1.4 9.65 10.10 59.29 134.39 96.84 37.55 0.09 
0.166 2.56 41.62 104 74.81 1.6 11.03 10.10 57.92 132.73 95.32 37.41 0.11 
0.192 3.01 41.81 106 76.60 1.7 11.72 10.10 57.23 133.82 95.53 38.30 0:12 
0.213 3.37 41.97 106 76.31 1.7 11.72 10.10 57.23 133.54 95.38 38.16 0.12 
0.234 3.73 4112.13 107 n.08 1.9 13.10 10.10 55.85 132.93 94.39 38.5411 . 0.13 
0.257 4.13 4112.30 107 76.n 1.9 13.10 10.10 55.85 132.61 94.23 38.38 0.13 
0.278 411.49 42.46 107 76.48 2 13.79 10.10 55.16 131.63 93.40 38.24 0.14 
0.299 411.85 42.62 109 78.27 2 13.79 10.10 55.16 133.43 94.29 39.14 0.14 
0.321 5.23 42.79 109 n.96 2 13.79 10.10 55.16 133.12 94.14 38.98 0.14 
0.342 5.59 42.96 110 78.70 2 13.79 10.10 55.15 133.86 94.51 39.35 0.14 
0.363 5.95 43.12 110 78.40 2 13.79 10.10 55.16 133.58 94.36 39.20 0.14' 
0.384 6.32 43.29 110 78.10 2 13.79 10.10 55.16 133.26 94.21 39.05 0.14 
0.405 6.68 43.45 110 n.eo 2 13.79 10.10 55.16 132.95 94.06 38.90 0.14 
0.426 7.04 43.62 110 n.so 2 13.79 10.10 55.16 132.65 93.91 38.75 0.14 
0.449 7.43 43.81 111 78.18 2 13.79 10.20 55.16 133.34 94.25 39.09 0.14' 
0.47 7.80 43.98 111 n.88 2 13.79 10.20 55.16 133.03 94.10 38.94 0.14' .• f' 
0.491 8.16 44.16 112 78.58 2 13.79 10.20 55.16 133.74 94.45 . 39.29 0.14 
0.512 8.52 44.33 112 78.27 2 13.79 10.20 55.16 133.43 94.29 39.13 0.14 
0.533 8.88 44.51 112 n.96 2 13.79 10.20 55.16 133.12 94.14 38.98 0.14 
0.554 9.24 44.68 112 n.65 2 13.79 10.20 55.16 132.81 93.98 38.83 0.14 
0.575 9.60 44.86 112 n.34 2 13.79 10.00 55.18 132.50 93.83 38.67 0.14 
0.181 .... 41.04 112 77.03 2 11.71 I.IO 11.11 132.11 11.17 11.12 0.1' 
0.617 10.33 45.22 112 76.72 2 13.79 9.90 55.16 131.88 93.52 38.36 0.14 
0.639 10.70 45.41 112 76.40 2 13.79 9.90 55.16 131.56 93.36 38.20 0.1411 
0.66 11.07 45.60 112 76.09 2 13.79 10.10 55.16 131.25 93.20 38.04 0.14' 
0.681 11.43 45.79 112 75.78 2 13.79 10.10 55.16 130.94 93.05 37.89 0.15 
0.705 11.84 46.00 112 75.43 2 13.79 10.10 55.16 130.58 92.87 37.71 0.15 
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Conlolidateckn: Teat p,fNY 34, Monroe County) 
Teat No. 7 
Name cu30 2378JD2/1 
Initial Initial Initial Confining Confining Bet. Cone Al. Cone BIii. Cone Al.Cone Vmd OryUnlt Ory Unit 
Height Diamete Volume Pressure Preuure vc vc H H Rlllio Weight Weight 
{mml lmm} lcrn"3l le!!l ~l lcrn"3l lcrn"3} 1!!!1 ~l el (g/crn"3l l~ 
146 72.4 601.06 30 206.84 30.2 45 0.022 0.022 0.923 1.,40 87.63 
Before Consolidation Met Conaolidation 
Specimen Molature Specific Specimen Specime Specimen Specimen Volume Height Diameter Volume Volume Void OryUnlt 
Weight Content Gravity Height Diameter Area Voll.me after Cone after Cone· after Cone Solid Voldl Ratio Weight 
isl ~"l ~IJ!crn"3} ~cm} lcrn} lcrn"2} ~crn"3} ~crn"3l ~cml ~cml ~crn"3} lcrn"3} • i~ 
1135 34.47 2.7 14.6 7.24 41.17 601.06 586.26 14.60 7.15 312.61 273.65 0.875 89.84 
A>eial A>eial Com9cted Axial A>eial Pore Pore er 3 er 3' er 1' fl q' Parameter 
Deftection strain Area Load Str8la Preuure Prelu'8 A 
~"l l"l lcrn"2} ~bl ~l le!'1 ~! {e!'1 (kPa) (kPa) ~l ~l 
0.022 0 40.15 22 0 0.5 3.45 30.00 203.40 203.40 203.40 0 0 
0.044 0.38 40.31 37 16.55 0.4 2.76 29.90 204.08 220.64 212.36 8.28 0.00 
0.065 0.75 40.48 72 64.97 0.4 2.76 29.80 204.08 259.06 231.57 27.49 0.00 
0.086 1.11 40.61 109 95.30 0.4 2.76 29.80 204.08 299.39 251.74 47.65 ..0.01 
0.107 1.48 40.76 128 115.69 0.4 2.76 30.10 204.08 319.n 261.93 57.84 ..0.01 
0.129 1.86 4'0.92 133 120.67 0.4 2.76 30.10 204.08 324.76 264.42 80.34 ..0.01 
0.15 2.23 41.07 144 132.14 0.4 2.76 30.10 204.08 336.22 270.15 68.07 -0.01 
0.171 2.59 41.22 150 138.12 0.4 2.76 30.10 204.08 342.20 273.14 69.06 0.00 
0.193 2.97 41.39 152 139.72 0.4 2.76 30.10 204.08 343.81 273.95 69.86 0.00 
0.216 3.38 41.56 160 147.71 0.4 2.76 30.10 204.08 351.80 277.94 73.86 0.00 
0.237 3.74 41.72 160 147.15 0.4 2.76 30.10 204.08· 351.24 277.66 73.58 0.00 
0.259 4.12 41.88 160 148.57 0.4 2.76 30.10 204.08 350.65 277.37 73.28 0.00 
0.28 4.49 42.04 162 148.13 0.4 2.76 30.10 204.08 352.21 278.15 7-4.06 0.00 
0.303 4.89 42.22 162 147.51 0.4 2.76 30.10 204.08 351.59 277.8"4 73.75 0.00 
0.324 1.21 a.• 111 1IO.OI u 2.71 ao.10 204.01 114,17 271.11 71.CM 0.00 
0.345 5.62 42.55 165 149.51 0.4 2.76 30.10 204.08 353.59 278.8"4 7-4.75 0.00 
0.366 5.98 "42.71 165 148.93 0..4 2.76 30.10 204.08 353.01 278.55 7-4.48 0.00 
0.387 6.35 42.88 165 1"48.35 0.4 2.76 30.10 204.08 352.44 278.26 7-4.18 0.00 
0.408 6.72 "43.05 165 147.n 0.4 2.76 30.10 204.08 351.86 277.97 73.89 0.00 
0.43 7.10 "43.22 165 1-47.17 0.4 2.76 30.10 204.08 351.25 277.67 73.58 0.00 
0.452 7."48 "43.40 165 146.56 0.4 2.76 30.10 204.08 350.64 277.36 73.28 0.00 
0.479 7.95 "43.62 165 145.82 0.4 2.76 30.10 204.08 349.90 276.99 72.91 0.00 
0.501 8.33 "43.81 166 146.22 0.4 2.76 30.10 204.08 350.31 277.20 73.11 0.00 
0.529 8.82 44.04 166 145.45 0.4 2.76 30.10 204.08 349.53 276.81 72.72 0.00 
0.55 9.19 44.22 167 145.87 0.4 2.76 30.10 204.08 349.96 277.02 72.94 0.00 
0.574 9.60 ,4,4.42 168 146.20 0.4 2.76 30.10 204.08 350.29 277.19 73.10 0.00 
0.595 9.97 ,4,4.60 168 145.61 0.4 2.76 30.10 204.08 349.70 278.89 n.81 0.00 
0.616 10.33 ,4,4.78 168 145.02 0.4 2.76 30.10 204.08 349.10 276.59 n.51 0.00 
0.637 10.70 44.97 168 144.43 0.4 2.76 30.10 204.08 348.51 276.30 72.21 0.00 
0.658 11.06 45.15 168 143.84 0.4 2.76 30.10 204.08 347.92 276.00 71.92 0.00 
0.679 11.43 45.34 168 143.25 0.4 2.76 30.10 204.08 347.33 275.71 71.62 0.00 
0.7 11.80 45.52 168 142.66 0.4 2.76 30.10 204.08 346.74 275.41 71.33 0.00 
0.721 12.16 45.71 170 1,4,4.01 0.4 2.76 30.10 204.08 348.10 276.09 72.01 0.00 
0.744 12.56 45.92 170 1-43.36 0.4 2.76 30.10 204.08 347.44 275.76 71.68 0.00 
0.769 13.00 <46.15 170 142.64 0.4 2.76 30.10 204.08 346.73 275.41 71.32 0.00 
0.791 13.38 46.36 170 142.01 0.4 2.76 30.10 204.08 346.10 275.09 71.01 0.00 
0.815 13.80 48.58 171 142.29 0.4 2.76 30.10 204.08 346.37 275.23 71.14 0.00 
0.836 14.16 -16.78 171 141.68 0.4 2.76 30.10 204.08 345.n 274.93 70.84 0.00 
0.857 14.53 -16.98 171 141.08 0.-1 2.76 30.10 204.08 345.16 274.62 70.S4 0.00 
0.879 1-1.91 47.19 171 140.45 0.4 2.76 30.10 204.08 34-1.53 274.31 70.22 0.00 
0.901 15.29 47.40 171 139.82 0.4 2.76 30.10 204.08 343.90 273.99 69.91 0.00 
0.924 15.69 47.63 172 140.09 0.4 2.76 30.10 204.08 344.17 274.13 70.04 0.00 
0.945 16.06 47.84 172 139.48 0.4 2.76 30.10 204.08 343.57 273.83 69.74 0.00 
0.966 16.42 "48.05 172 138.88 0.4 2.76 30.10 204.08 342.96 273.52 69.,4,4 0.00 
0.99 16.84 48.29 172 138.18 0.4 2.76 30.10 204.08 342.27 273.18 69.09 0.00 
1.011 17.21 48.50 172 137.57 0.4 2.76 30.10 204.08 341.66 272.87 68.79 -0.01 
1.033 17.59 48.73 172 136.94 0.4 2.76 30.10 204.08 341.02 272.55 68.47 ..0.01 
1.057 18.01 "48.97 172 136.24 0.4 2.76 30.10 204.08 340.33 272.21 68.12 -0.01 
1.078 18.37 49.19 172 135.64 0.4 2.76 30.10 204.08 339.72 271.90 67.82 -0.01 
1.099 18.74 49.41 172 135.03 0.4 2.76 30.10 204.08 339.12 271.60 67.52 -0.01 
1.121 19.12 49.65 172 134.39 0.4 2.76 30.10 204.08 338.48 271.28 67.20 -0.01 
1.145 19.S4 49.90 173 134.59 0.4 2.76 30.10 204.08 338.68 271.38 67.30 ..0.01 
1.169 19.95 50.17 173 133.89 0.4 2.76 30.10 204.08 337.98 271.03 66.95 ..0.01 
1.19 20.32 50.40 173 133.28 0.4 2.76 30.10 204.08 337.37 270.73 66.64 -0.01 
1.211 20.69 50.63 173 132.67 0.4 2.76 30.10 204.08 336.76 270.42 66.34 . ..0.01 
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~ Teat ~ 34, Monroe County) 
Teat No. 8 
Name cu20 23781D2/2 
Initial Initial Initial Cc:lnfllw,g Ccnftning Bat. Cana N. Cana Bit. Cana N.Cona Vaid Orylnt OryUnlt 
Height Olamete Voune Prea.nPrm.n \IC \IC H H Ratio ~ w..,. 
[mm! {mm! [cmA3l el ~l !cm"3! !cm"3! ~! ~! .. !glcmA3! ~ 
1416 n.B 807.72 20 137.90 29.9 38.7 0.033 0.033 0.793 1.51 93.99 
BeforeConloldaticrl MM COIIIOlidllbOn 
Specimen Moiltln Speciftc Specimen Specirne Spec:inw1 Specimen Voune Haight Oillmltllr Voune Volume Vaid OryUnit 
Weight Contn GrMy Height Diameter Alea Voll.me .... Cana .... can. ·lfterOrn Solid Voidl Ratio Weitgte 
lil !"l '9!cm"3l lcml !cml !cm"2l !cm"3l !cm"3l !cml lcml !cm"3l !cm"32 • le!:!l 
1195.9 30.65 2.7 14.6 7.28 41.62 807.72 588.92 14.80 7.23 339.02 259.91 0.767 95.37 
Axial A>cial Corrected Axial Axial Pore Pore o3 o3' o1' p' q Parameter 
Dellection Strain Alea Lmd Str9la Pr9ealn .,,_.. A 
linl !"! !cm"2l ~ ~l !e!'1 ~l !e!'1 (lcPa) ~l (lcPa) ~l 
0.033 0 41.02 39 0 0.2 1.38 20.00 136.52 136.52 136.52 0 0 
0.054 0.37 41.17 43 4.32 0.2 1.38 20.00 136.52 140.84 138.88 2.16 0.00 
0.075 0.73 41.32 46 7.53 0.2 1.38 20.00 136.52 144.05 140.28 3.77 0.00 
0.097 1.11 41.48 70 33.24 0.2 1.38 20.00 136.52 189.76 153.14 16.62 0.00 
0.118 1A8 41.64 112 77.99 0.2 1.38 20.00 136.52 214.50 175.51 38.89 0.00 
0.141 1.88 41.81 135 102.14 0.2 1.38 20.00 136.52 238.66 187.59 51.07 0.00 
0.162 2.24 41.96 142 109.18 0.2 1.38 20.00 136.52 245.70 181.11 54.59 0.00 
0.187 2.68 42.15 160 127.69 0.2 1.38 20.00 138.52 284.21 200.36 83.85 0.00 
0.209 3.06 42.32 161 128.24 0.2 1.38 20.00 136.52 264.76 200.64 84.12 0.-00 
0.23 3.43 42.48 164 130.90 0.2 1.38 20.00 136.52 267.41 201.97 65.45 0.00 
0.251 3.79 42.64 167 133.53 0.2 1.38 20.00 136.52 270.05 203.28 86.77 0.00 
0.273 4.18 42.81 168 134.04 0.2 1.38 20.00 136.52 270.56 203.54 67.02 0.00 
0.294 4.54 42.97 170 135.60 0.2 1.38 20.00 136.52 272.12 204.32 67.80 0.00 
0.32 4.99 "13.18 172 137.02 0.2 1.38 20.00 136.52 273.53 205.02 88.51 0.00 
0.341 5.36 43.34 174 138.54 0.2 1.38 20.00 136.52 275.06 205.79 88.27 0.00 
0.363 5.74 43.52 175 139.00 0.2 1.38 20.00 136.52 275.52 206.02 88.50 0.00 
0.385 6.12 43.70 176 139.46 0.2 1.38 20.00 136.52 275.97 206.25 88.73 0.00 
0.406 6.49 43.87 177 139.93 0.2 1.38 20.00 138.52 276.45 206.48 88.98 0.00 
0.428 6.87 44.05 180 142.39 0.2 1.38 20.00 136.52 278.90 207.71 71.19 0.00 
0.45 7.25 44.23 180 141.80 0.2 1.38 20.00 138.52 278.32 207.42 70.90 0.00 
0.475 7.69 44.44 181 142.14 0.2 1.38 20.00 136.52 278.65 207.58 71.07 0.00 
0.496 8.05 44.62 184 144.57 0.2 1.38 20.00 138.52 281.08 208.80 72.28 0.00 
0.517 8.42 44.79 189 1..S.96 0.2 1.38 20.00 136.52 285.47 210.99 74.48 0.00 
0.131 IUO ...... 112 111.30 0.2 1.11 20.00 1a&.12 217.az 21~17 11.• 0.00 
0.561 9.19 45.17 192 150.67 0.2 1.38 20.00 136.52 287.18 211.85 75.33 0.00 
0.583 9.57 45.36 192 150.03 0.2 1.38 20.00 138.52 286.55 211.53 75.02 0.00 
0.609 10.02 45.59 192 149.28 0.2 1.38 20.00 136.52 285.80 211.16 74.84 0.00 
0.633 10.44 45.80 192 148.59 0.2 1.38 20.00 138.52 285.10 210.81 74.29 0.00 
0.657 10.86 46.02 193 148.86 0.2 1.38 20.00 136.52 285.38 210.95 74.43 0.00 
0.678 11.22 46.21 194 149.21 0.2 1.38 20.00 136.52 285.73 211.12 74.61 0.00 
0.701 11.62 46.42 194 148.54 0.2 1.38 20.00 138.52 285.06 210.79 74.27 0.00 
0.724 12.02 46.63 194 147.87 0.2 1.38 20.00 136.52 284.39 210.45 73.93 0.00 
0.745 12.39 46.82 194 147.25 0.2 1.38 20.00 136.52 283.77 210.14 73.63 0.00 
0.769 12.80 47.05 196 148.44 0.2 1.38 20.00 136.52 284.96 210.74 74.22 0.00 
0.79 13.17 47.24 197 148.76 0.2 1.38 20.00 138.52 285.28 210.90 74.38 0.00 
0.812 13.55 47.45 197 148.11 0.2 1.38 20.00 136.52 284.62 210.57 74.05 0.00 
0.833 13.92 47.65 197 147.48 0.2 1.38 20.00 136.52 284.00 210.26 73.74 0.00 
0.854 14.28 47.86 197 146.86 0.2 1.38 20.00 136.52 283.37 209.94 73.43 0.00 
0.877 14.68 48.08 198 147.10 0.2 1.38 20.00 136.52 283.61 210.06 73.55 0.00 
0.899 15.07 48.30 199 147.36 0.2 1.38 20.00 136.52 283.87 210.19 73.68 0.00 
0.924 15.50 48.55 199 1416.60 0.2 1.38 20.00 136.52 283.12 209.82 73.30 0.00 
0.946 15.88 48.77 199 145.94 0.2 1.38 20.00 136.52 282.45 209.49 72.97 0.00 
0.967 16.25 48.98 199 145.30 0.2 1.38 20.00 136.52 281.82 209.17 72.65 0.00 
0.989 16.63 49.21 199 144.64 0.2 1.38 20.00 138.52 281.16 208.84 72.32 0.00 
1.012 17.03 49.44 201 145.75 0.2 1.38 20.00 138.52 282.26 209.39 72.87 0.00 
1.033 17.40 49.66 202 146.00 0.2 1.38 20.00 136.52 282.52 209.52 73.00 0.00 
1.057 17.81 49.91 202 145.26 0.2 1.38 20.00 138.52 281.78 209.15 72.63 0.00 
1.078 18.18 50.14 204 146.39 0.2 1.38 20.00 138.52 282.91 209.71 73.19 0.00 
1.1 18.56 50.37 204 145.71 0.2 1.38 20.00 136.52 282.22 209.37 72.85 0.00 
1.121 18.93 50.60 204 145.05 0.2 1.38 20.00 136.52 281.57 209.04 72.53 0.00 
1.143 19.31 50.84 208 147.87 0.2 1.38 20.00 136.52 284.38 210.45 73.93 0.00 
1.164 19.68 51.07 208 147.20 0.2 1.38 20.00 136.52 283.71 210.11 73.60 0.00 
112 
CU Test ~7802/1, continued) 
Axial Axilll eon.ctad Axial Mm Por9 Pora a3 a! a 11 r/ ff p.,.,,..., 
OeftecticM'I Strain Al-. Load StrNa PNNure Prea&n A 
f.!!!l !!l ~cmA2l ~ (kPa) ~ (kPa) ell (kPa) (kPa) ~l ~l 
1.185 20.04 51.30 209 147.39 0.2 1.38 20.00 136.52 283.91 210.21 73.70 0.00 
1.206 20.41 51.54 209 1~.72 0.2 1.38 20.00 138.52 283.24 208.88 73.38 0.00 
1.23 20.82 51.81 209 1-45.95 0.2 1.38 20.00 138.52 282.47 20U9 72.98 0.00 
1.251 21.19 52.05 210 146.13 0.2 1.38 20.00 138.52 282.85 208.58 73.07 0.00 
1.272 21.58 52.29 211 1~.31 0.2 1.38 20.00 138.52 282.82 209.87 73.15 0.00 
1.297 21.99 52.59 211 1'45.G 0.2 1.38 20.00 138.52 282.01 209.28 72.75 0.00 
1.318 22.38 52.83 213 1~.50 0.2 '1.38 20.00 138.52 283.01 209.78 73.25 0.00 
1.3'45 22.83 53.15 213 1'45.81 0.2 1.38 20.00 138.52 282.13 208.32 72.81 0.00 
1.387 23.21 53.42 213 14'4.89 0.2 1.38 20.00 138.52 281.«> 208.88 72.4'4 0.00 
1.388 23.57 53.68 213 14'4.20 0.2 1.38 20.00 138.52 280.72 208.82 72.10 0.00 
1.,409 23.94 53.83 216 1'45.98 0.2 1.38 20.00 138.52 282.50 208.51 72.99 0.00 
1.43 2-1.30 54.19 220 1-18.57 0.2 1.38 20.00 138.52 285.08 210.80 7-1.28 0.00 
1.'453 2-1.70 5-1.-18 221 1-18.60 0.2 1.38 20.00 138.52 285.11 210.81 7-1.30 0.00 
1.474 25.07 54.75 221 1-17.88 0.2 1.38 20.00 138.52 28-1.38 210.'45 73.94 0.00 
1.498 25.G 55.05 224 1'48.-18 0.2 1.38 20.00 138.52 285.99 211.25 7-1.7-1 0.00 
1.519 25.85 55.32 224 1-18.7-1 0.2 1.38 20.00 138.52 285.21 210.89 7-1.37 0.00 
1.54 26.22 55.60 224 1-18.01 0.2 1.38 20.00 138.52 284.53 210.52 . 7-1.01 0.00 
1.567 28.69 55.96 22-1 1-17.07 0.2 1.38 20.00 138.52 283.58 210.05 73.53 0.00 
1.588 27.05 58.2-1 22-1 1-46.3-1 0.2 1.38 20.00 138.52 282.85 208.88 73.17 0.00 
1.609 27.42 56.52 224 1'45.60 0.2 1.38 20.00 138.52 282.12 209.32 72.80 0.00 
1.631 27.80 58.82 225 1'45.62 0.2 1.38 20.00 138.52 282.13 209.32 72.81 0.00 
1.652 28.17 57.11 225 14'4.88 0.2 1.38 20.00 138.52 281.«> 208.98 72.~ 0.00 
1.873 28.53 57.«>. 225 14'4.U 0.2 1.38 20.00 138.52 280.88 208.59 72.07 0.00 
1.695 28.91 57.71 226 14'4.U 0.2 1.38 20.00 138.52 280.88 208.59 72.07 0.00 
1.718 29.28 58.01 226 1-13.aiO 0.2 1.38 20.00 138.52 279.82 208.22 71.70 0.00 
1.7-11 29.71 58.38 226 1-12.52 0.2 1.38 20.00 138.52 279.04 207.78 71.28 0.00 
1.762 30.08 58.87 227 1ai2.S4 0.2 1.38 20.00 138.52 279.05 207.78 71.27 0.00 










~ .. .. 













..... .,. Axial Strain 
PD71D212 
........ ......... _ . , -- - _ ....... _ ~ ._ - ,.. II -.,.~ ... -
r""9' - ...... -~ ' 




12 16 20 24 28 
Axial Strain (%) 
32 
114 
Ccnloldllled-W1 T81t ~ 34, Monn:le Ccutty) 
Test No. 9 
Name cu10 2378JD2/3 
Initial Initial Initial Confining Confining Bef. Cana Af. eon. Bet. eon. Af. eon. V«*i DlyUnlt DlyUnit 
Height Olamete Volume PreaurePreean vc vc H H Ratio -Weigtt Weight 
{mm! {mml {cmA31 le!'1 ~) {cmA3l {cmA3! ~ ~ el (g/cn,"3~ ~ 
1'46 72.5 602.72 10 88.95 15.8 24.1 0.001 0.014 0.719 1.57 98.02 
Before Consolidation Alts eon.olidation 
Specimen Moisture Specific Specimen Specime Specimen Specimen Vobne Height . Olametar Voune Voune V«*i DlyUnlt 
Weight ~ GnMty Height Diameter Arm Voune after eon. after eon. after eon. Solid Voids Ratio Weight 
~l l"l {glcmA31 {cm! {cm! {cmA2l !cm"3! !cm"3! {cm! {cm! {cm"3! {cmA31 • ~ 
1212.3 28.05 2.7 14.6 7.25 41.28 802.72 594.42 14.57 7.21 350.64 243.78 0.695 99.38 
Axial Axial Conected Axial Axial Pen Pen o3 a3' a1' p' c( Plrameter 
Oellection Strain Arm Load strela PnlUunt "'--- A 
~"! l"l {cm"2! {lbl ~l le!'1 ~l e1 ~l (lcPI) ~ (lcPI) 
0.014 0 40.81 43 0 0.5 3.45 10.00 85.50 85.50 85.50 0 0 
0.035 0.37 40.96 54 11.95 0.6 4.14 10.10 84.81 78.78 70.78 5.97 0.00 
0.058 o.n 41.12 87 47.60 0.6 4.14 10.10 84.81 112.41 88.61 23.80 0.00 
0.081 1.17 41.29 107 68.95 0.7 4.83 10.10 84.12 133.07 98.60 34.48 0.02 
0.102 1.53 41.44 121 83.72 0.9 6.21 10.10 82.74 146.46 104.60 41.86 0.03 
0.129 2.01 41.64 131 94.00 1 6.89 10.10 82.05 156.06 109.05 47.00 0.04 
0.151 2.39 41.80 135 97.89 1.2 8.27 10.10 60.67 158.57 109.62 48.95 0.05 
0.173 2.n 41.97 139 101.75 1.2 8.27 10.10 60.67 182.42 111.55 50.87 0.05 
0.194 3.14 42.13 142 104.53 1.2 8.27 10.10 80.67 185.20 112.94 52.27 0.05 
0.217 3.54 42.30 147 109.36 1.3 8.96 10.10 59.98 169.34 114.66 54.68 0.05 
0.231 3.81 a.a 1IO 112.08 1.a .... 10.10 ••• 172.07 119.0I N.04 I.GI 0.259 4.27 42.63 150 111.66 1.4 9.85 10.10 59.29 170.95 115.12 55.83 0.06 
0.281 4.66 42.80 149 110.17 u 9.65 10.10 59.29 169.46 114.38 55.08 0.06 
0.303 5.04 42.97 149 109.73 1.4 9.85 10.10 59.29 169.02 114.18 54.86 0.06 
0.324 5.41 43.14 151 111.37 1.4 9.65 10.10 59.29 170.66 114.98 55.68 0.08 
0.345 5.n 43.31 152 111.96 1.4 9.85 10.10 59.29 171.26 115.28 55.98 0.06 
0.367 6.16 43.48 151 110.48 1.4 9.65 10.10 59.29 169.78 114.54 55.24 0.08 
0.388 6.52 43.65 151 110.05 1.4 9.65 10.10 59.29 169.35 114.32 55.03 0.06 
0.41 6.90 43.83 151 109.60 1.4 9.65 10.10 59.29 188.89 114.09 54.80 0.06 
0.431 7.27 44.01 152 110.18 1.3 8.96 10.10 59.98 170.16 115.07 55.09 0.05 
0.452 7.64 44.18 152 109.74 1.2 8.27 10.10 80.67 170.42 115.55 54.87 0.04 
0.476 8.08 44.38 152 109.25 1.2 8.27 10.10 60.67 169.92 115.30 54.62 0.04 
0.497 8.42 44.56 151 107.81 1.1 7.58 10.10 61.36 169.18 115.27 53.91 0.04 
0.518 8.79 44.74 149 105.39 1.1 7.58 10.10 61.36 166.76 114.06 52.70 0.04 
0.54 9.17 44.93 149 104.95 1.1 7.58 10.10 81.36 168.31 113.84 52.48 0.04 
0.561 9.54 "45.11 149 104.53 1.1 7.58 10.10 81.36 185.89 113.63 52.26 0.04 
0.583 9.92 45.30 148 103.10 1.1 7.58 10.10 81.36 164."47 112.91 51.55 0.04 
0.609 10.37 45.53 148 102.58 1.1 7.58 10.10 61.36 163.95 112.68 51.29 0.04 
0.632 10.78 45.73 149 103.10 1.1 7.58 10.10 61.36 164.46 112.91 51.55 0.04 
0.657 11.21 45.96 148 101.63 1.1 7.58 10.10 81.36 162.99 112.18 50.81 0.04 
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ConlOlidatecknnined Teat p,N{Y 34, Monroe County) 
Teat No. 10 
Name cu10 2378/0'1/4 
Initial Initial Initial Confining Confining Bet. ca. Al.Cora Bit. Cana Al. Cora Void OryUnit OryUnit 
Height Dlamete Voll.me Prealn Pl'Naln vc vc H H Allio Wetgtt WeigtW 
(mm? tmml lcrn"3l le!!l l!!!!! !crn"3! (crn"3! !!! !!l .. 'g,'crn"31 lf?:!2 
146 72.6 604.39 10 68.95 20.9 32.5 0.017 0.017 o.eeo 1.84 102.09 
Belont Conlolidation Ms ConioldlOOI, 
Specimen Moisture Spedftc SpecimenSpecime Specimwl Specinw1 Voune HINgtt Dilmlar Volume Voune Void OryUnlt 
Weight Contn Gravity Height Oiameter' Alea Vaune ..., eon. ..., can. ..., caw Solid Voida Ratio WeiJrl'I. 
l&l ,~1 (glcmA3} (cml !cm! (cm"~ (cm"3! lcrn"3! tcm! !cm! !crn"3! '°""'3! ., le!:!l 1224 23.78 2.7 14.6 7.26 41.40 804.39 592.78 14.60 7.19 368.24 228.55 0.619 104.09 
Axial A,cial Con'ected Axial Axial Pore PaN o3 o3' 0'1' rt ~ Parameter 
[)ellectiorl Strain Alea Load Str9la PNaure ~ A 
Qn! l!l !crn"2! 1!?l ~! le!!l (lcPa) le!!l ~! t!f!! t!f!l ~1 
0.017 0 40.60 39 0 0.4 0.00 10.00 88.19 98.19 98.19 0 0 
0.039 0.38 40.76 53 15.28 0.2 -1.38 10.00 70.33 85.81 n.97 7.84. 0.00 
0.061 o.n 40.92 84 27.18 0.2 -1.38 10.00 70.33 17.51 83.92 13.59 0.00 
0.082 1.13 41.07 103 89.32 0.2 -1.38 10.00 70.33 139.65 104.89 34.68 -4.02 
0.103 1.50 41.22 112 78.78 0.2 -1.38 10.00 70.33 149.11 109.72 39.39 --0.02 
0.126 1.90 41.39 116 82.76 0.2 -1.38 10.00 70.33 153.09 111.71 41.38 ,-0,02 
0.147 2.26 41.54 129 96.37 0.3 ,-0,89 10.00 89.84 188.01 117.82 48.19 ~.01 
0.168 2.63 41.70 133 100.28 0.4 0.00 10.00 68.95 189.23 119.09 50.14 0.00 
0.192 3.04 41.88 135 101.97 0.5 0.89 10.00 88.28· 170.23 119.24 50.99 0.01 
0.213 3.41 42.04 136 102.65 0.7 2.07 10.00 88.88 189.53 118.20 51.32 0.02 
0.234 3.78 42.19 142 108.58 1.2 5.52 10.00 83.43 172.02 117.72 54.29 0.05 
0.256 4.16 42.36 144 110.25 1.2 5.52 10.00 83.43 173.68 118.58 55.13 0.05 
0.278 4.54 42.53 148 111.90 1.2 5.52 10.00 83.43 175.33 119.38 55.95 0.05 
0.299 4.91 42.70 1"49 114.60 1.4 8.89 10.00 82.05 178.85 119.35 57.30 0.06 
0.32 5.27 42.86 151 118.24 1.4 8.89 10.00 82.05 178.29 120.17 58.12 0.06 
0.341 5.84 43.03 154 118.89 1.4 8.89 10.00 82.05 180.94 121.50 59.44 0.06 
0.362 8.00 43.19 159 123.58 1.4 8.89 10.00 82.05 185.83 123.84 81.79 0.06 
0.385 8.40 43.38 180 124.08 1.5 7.58 10.00 81.38 185.44 123.40 82.04 0.06 
0.407 8.78 43.56 160 123.57 1.6 8.27 10.00 80.67 184.24 122.46 81.78 0.07 
0.428 7.15 43.73 180 123.09 1.6 8.27 10.00 80.67 183.76 122.22 81.54 0.07 
0.449 7.52 43.90 184 126.65 1.6 8.27 10.00 80.67 187.33 124.00 83.33 0.07 
0.47 7.88 44.08 165 127.16 1.7 8.96 10.00 59.98 187.15 123.57 83.58 0.07 
0.491 8.25 44.25 165 126.66 1.7 8.96 10.00 59.98 186.84 123.31 83.33 0.07 
0.513 8.63 44.44 165 126.13 1.7 8.98 10.00 59.98 188.11 123.05 83.08 0.07 
0.534 8.99 44.61 166 126.62 1.7 8.96 9.90 59.98 186.81 123.30 83.31 0.07 
0.556 9.38 44.80 167 127.08 1.7 8.96 9.90 59.98 187.07 123.53 83.54 0.07 
o.5n 9.74 44.98 167 126.57 1.7 8.96 9.90 59.98 186.56 123.27 83.29 0.07 
0.118 10.11 41.17 1a 127.CM 1.7 8.96 uo .... 117.03 123.11 Al2 0.#1 
0.621 10.51 45.37 170 128.44 1.7 8.96 10.20 59.98 188.42 124.20 84.22 0.07 
0.642 10.87 45.56 170 127.91 1.8 9.85 9.70 59.29 187.21 123.25 83.96 0.08 
0.663 11.24 45.74 170 127.39 1.8 9.85 10.00 59.29 186.68 122.99 83.89 0.08 
0.684 11.60 45.93 171 127.83 1.8 9.85 10.00 59.29 187.13 123.21 83.92 0.08 
0.705 11.97 46.12 172 128.27 1.8 9.85 10.00 59.29 187.56 123.43 84.14 0.08 
0.726 12.33 48.31 172 127.74 1.8 9.65 10.00 59.29 187.03 123.18 83.87 0.08 
0.747 12.70 46.51 172 127.21 1.8 9.85 10.00 59.29 188.50 122.90 83.80 0.08 
0.769 13.08 46.71 174 128.55 1.8 9.65 10.00 59.29 187.85 123.57 84.28 0.08 
0.79 13.45 46.91 175 128.96 1.8 9.85 10.00 59.29 188.25 123.n 84.48 0.07 
0.811 13.81 47.11 1n 130.30 1.8 9.85 10.10 59.29 189.60 124.45 85.15 0.07 
0.832 14.18 47.31 1n 129.75 1.8 9.85 10.10 59.29 189.05 124.17 84.88 0.07 
0.854 14.56 47.52 1n 129.17 1.8 9.85 10.10 59.29 188.47 123.88 84.59 0.07 
0.875 14.93 47.73 179 130.48 1.8 9.65 10.10 59.29 189.78 124.54 85.24 0.07 
0.896 15.29 47.93 179 129.92 1.8 9.65 10.10 59.29 189.22 12'4.26 84.96 0.07 
0.918 15.67 48.15 179 129.34 1.8 9.65 10.10 59.29 188.63 123.96 84.67 0.07 
0.939 16.04 48.36 180 129.70 1.8 9.65 10.10 59.29 188.99 12'4.14 84.85 0.07 
0.96 16.41 48.57 180 129.13 1.8 9.65 10.10 59.29 188.43 123.88 84.57 0.07 
0.981 1s.n 48.78 181 129.48 1.8 9.65 10.10 59.29 188.n 124.03 84.74 0.07 
1.002 17.14 49.00 181 128.91 1.8 9.65 10.10 59.29 188.21 123.75 84.46 0.07 
1.023 17.50 49.22 184 131.05 1.8 9.85 10.10 59.29 190.35 124.82 85.53 0.07 
1.044 17.87 "49.43 185 131.37 1.8 9.85 10.10 59.29 190.67 12'4.98 85.89 0.07 
1.065 18.23 49.86 189 134.37 1.8 9.65 10.10 59.29 193.67 128.48 87.19 0.07 
1.086 18.60 49.88 192 136.45 1.8 9.65 10.10 59.29 195.74 127.52 88.22 0.07 
1.108 18.98 50.11 192 135.81 1.8 9.85 10.10 59.29 195.10 127.20 87.90 0.07 
1.129 19.35 50.34 192 135.19 1.8 9.85 10.10 59.29 194.,49 126.89 87.80 0.07 
1.153 19.76 50.60 192 134.49 1.8 9.85 10.10 59.29 193.79 126.54 87.25 0.07 
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Conlolidated-undrained Teat p,fNY 34, Monroe Ccu1ly) 
Tlllt No. 11 
Name cu10 2379/01/1 
Initial Initial Initial Confining Corllnlng Bet. eon. Al.Cana Bet. Cana Al.Cana Voi:t OryUnlt OryUnit 
Height Diamete Volume f:>r...urePrNal.n vc vc H H Ratio Weight Weight 
tmm! tmm! lcm"3! ell ~! {cm"3! lcm"3l ~ !!!!l ei W!cm"3l ie2!1 
134 73.1 562.38 10 68.95 37.6 47 0.019 0.018 0.689 1.62 100.96 
Before Consolidation After Conlotidation 
Specimen Moisture Specific Specimen Specime Specimen Specimen Volume Height 'Diameter Volume Voune Voi:t OryUnit 
Weight Content Gravity Height Diameter Ania Vokme after Cana after Cana after Cana Solid V<*ia Ratio Weight ,w ,%1 W!cm"3l ,cm1 lcml (cm"2l (cm"3l 'cm"3l lcml 1cm! !cm"3l lcm"3! • ~ 
1130.8 24.28 2.7 13.4 7.31 41.97 562.38 552.98 13.4'0 7.25 338.99 215.99 0.641 102.67 
Axial Axial Corrected Axial Axial Pore Pore a3 a3' a1' rt q Parameter 
Oeffection Strain Ania Load stresa Preuure Pneu'e A 
~"! (%l lcm"2l ~ ~! le!!l ~ lE?!!l ~l ~ ~ (kPa) 
0.018 0 41.26 33 0 0.1 0.69 10.00 88.28 88.28 88.26 0 0 
0.038 0.38 41.42 69 38.88 0.1 0.69 10.10 88.28 108.92 87.59 19.33 0.00 
0.061 0.81 41.60 110 82.34 0.1 0.69 10.10 88.28 150.60 109.43 41.17. 0.00 
0.082 1.21 41.n 136 109.70 0.4 2.76 10.10 66.19 175.89 121.04 54.85 0.02 
0.13 2.12 42.15 154 127.68 0.7 4.83 10.10 64.12 191.80 127.96 63.84 0.03 
0.126 2.05 42.12 167 141.51 1.2 8.27 10.10 60.67 202.18 131.43 70.76 0.05 
0.147 2.44 42.29 176 150.«l 1.2 8.27 10.10 60.67 211.07 135.87 75.20 0.05 
0.168 2.84 42.47 194 168.64 1.2 8.27 10.10 60.67 229.32 144.99 84.32 0.04 
0.191 3.28 42.66 199 173.10 1.2 8.27 10.10 60.67 233.n 147.22 86.55 0.04 
0.212 3.68 <42.83 209 182.n 1.2 8.27 10.10 60.67 .243.45 152.08 91.39 . 0.04 
0.233 4.07 43.01 216 189.26 1.2 8.27 10.10 60.67 249.93 155.30 94.63 0.04 
0.254 4.47 43.19 224 196.71 1.2 8.27 10.10 60.67 257.38 159.03 98.35 0.04 
0.275 4.87 43.37 226 197.94 1.2 8.27 10.10 60.67 258.62 159.64 98.97 0.04 
0.296 5.27 43.55 229 200.18 1.2 8.27 10.10 60.67 260.85 160.76 100.09 0.04 
0.319 5.70 43.76 231 201.29 1.2 8.27 10.10 60.67 281.96 181.32 100.84 0.04 
0.34 6.10 43.94 234 203.48 1.2 8.27 10.10 60.67 264.15 182.41 101.74 0.04 
0.361 6.50 44.13 236 204.63 1.2 8.27 10.10 60.67 285.30 182.99 102.32 0.04 
0.383 6.92 44.33 237 204.72 1.2 8.27 10.10 60.67 285.«l 163.03 102.38 0.04 
0.«>4 7.32 44.52 239 205.84 1.2 8.27 10.10 60.67 288.52 163.60 102.92 0.04 
0.425 7.71 44.71 243 208.94 1.2 8.27 10.10 60.67 269.61 195.14 104.<47 0.04 
0.447 8.13 44.91 245 209.98 1.2 8.27 10.10 60.67 270.65 165.66 104.99 0.04 
0.468 8.53 45.11 256 219.92 1.1 7.58 10.10 81.38 281.28 171.32 .109.96 0.03 
0.489 8.93 45.30 257 219.94 1.1 7.58 10.10 81.36 281.30 171.33 109.97 0.03 
0.513 9.38 45.53 258 219.82 1.1 7.58 10.10 81.38 281.18 171.27 109.91 0.03 
G.13' 1.71 a.n 211 221.77 1 .... 10.10 IZ.OI 211.82 1n.N 110.11 o.oa 
0.556 10.20 45.94 262 221.72 0.9 6.21 10.10 82.74 284.48 173.60 110.88 0.02 
o.5n 10.59 46.15 263 221.70 0.9 6.21 10.10 62.74 284.44 173.59 110.85 0.02 
0.598 10.99 46.35 264 221.67 0.9 6.21 10.10 82.74 284.<41 173.58 110.83 0.02 
0.62 11.41 4'6.57 268 224.45 0.8 5.52 10.10 63.43 287.88 175.66 112.23 0.02 
0.641 11.81 46.78 271 226.30 0.8 5.52 10.10 63.43 289.73 176.58 113.15 0.02 
0.662 12.20 46.99 272 226.22 0.8 5.52 10.10 63.43 289.65 178.54 113.11 0.02 
0.683 12.60 47.21 273 226.14 0.7 4.83 10.10 84.12 290.26 1n.19 113.07 0.02 
0.705 13.02 47.44 276 227.87 0.6 4.14 10.10 84.81 292.68 178.75 113.94 0.02 
0.726 13.42 47.65 277 227.76 0.5 3.45 10.10 65.50 293.26 179.38 113.88 0.01 
0.747 13.82 47.87 280 229.50 0.4 2.76 10.10 86.19 295.69 180.94 114.75 0.01 
0.769 14.23 48.11 282 230.24 0.4 2.76 10.10 86.19 296.43 181.31 115.12 0.01 
0.791 14.65 48.34 284 230.96 0.4 2.78 10.10 86.19 297.15 181.67 115.48 0.01 
0.812 15.05 48.57 288 233.55 0.4 2.76 10.10 86.19 299.74 182.96 116.78 0.01 
0.833 15.45 48.80 288 232.46 0.4 2.76 10.10 86.19 298.65 182.42 116.23 0.01 
0.854 15.84 49.03 288 231.36 0.4 2.76 10.10 66.19 297.55 181.87 115.68 0.01 
0.875 16.24 49.26 288 230.27 0.4 2.76 10.10 66.19 296.48 181.32 115.13 0.01 
0.896 16.64 49.50 288 229.17 0.2 1.38 10.10 67.57 296.74 182.16 114.59 0.00 
0.918 17.06 49.74 290 229.82 0.1 0.69 10.10 88.26 298.07 183.17 11<4.91 0.00 
0.939 17.45 49.98 290 228.71 0 0.00 10.1.0 88.95 297.66 183.30 114.36 0.00 
0.96 17.85 50.23 290 227.61 0 0.00 10.10 68.95 296.56 182.75 113.81 0.00 
0.981 18.25 50.47 293 229.15 0 0.00 10.10 68.95 298.10 183.52 114.58 0.00 
1.002 18.65 50.72 294 228.91 -0.1 -0.69 10.10 69.64 298.55 184.09 114.48 .0.01 
1.024 19.07 50.98 293 226.87 -0.1 -0.69 10.10 69.64 296.50 183.07 113.43 .0.01 
1.045 19.46 51.23 295 227.49 .0.1 -0.69 10.10 69.64 297.13 183.38 113.74 .0.01 
1.066 19.86 51.48 296 227.23 .0.1 -0.69 10.10 69.64 296.87 183.25 113.61 .0.01 
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~ T• (t-M'Y 34, Mom>e C0u'1ty) 
Teat No. 13 
Name cu30 2379/01/3 
Initial Initial Initial Confining Confining Bet. eon. N. Cana BIi.Cana N.Cona Vaid OryUnit Ory Unit 
Height Olamete Volume Pree8tM'l9Pr9ean vc vc H H Ratio Weight Weight 
lmml lmml lcm"31 ie!!l (kPa) lcrn"31 !cm"31 ~ ~1 el (glcm"31 ~ 1-46 72.3 599.«> 30 206.84 35 41.5 0.001 0.01 0.732 1.56 97.26 
Before Consolidation NtsCOlieaidMion 
Specimen Molstunt Specfflc Specimen Speclme Specimen Specinwl Volume ~ Dlamar Voune Volume Vaid OryUnit 
Weight Content GnMty Height Diameter Area Volume lifter eon. after Conl after Conl Solid Voida Ratio Weight 
lSl 1"1 lQ!cm"31 icml {cml tcm"21 lcm"3} icm"3! !cml {cml !cm"31 {cm"3l eo ll:!2!l 
1201.5 28.6 2.7 14.6 7.23 41.06 599.«> 592.90 14.58 · . 7.20 346.03 2416.87 0.713 98.33 
Axial Axial Corrected Axial Axial Pore Pore •3 •3' a1' rt " Parameter Oenection Strain Arm Load Streu Preeaure Pr8utn A Qnl l"l lcm"2l i!!?l ~1 e1 (kPa} l2!'1 (kPa) ~1 ~1 ~l 
0.009 0 40.67 42 0 0.4 2.76 30.00 204.08 204.08 204.08 0 0 
0.03 0.37 40.82 42 0.00 0.3 2.07 30.00 204.n 204.n 204.n 0.00 0.00 
0.051 0.73 40.97 51 9.n 0.3 2.07 30.00 204.n 214.55 209.66 4.89 0.00 
0.072 1.10 41.12 101 63.82 0.3 2.07 30.00 204.n 288.59 238.88 31.91 -0.01 
0.097 1.53 41.31 134 99.07 0.3 2.07 30.00 204.n 303.85 254.31 49.54 -0.01 
0.119 1.92 •41.47 162 128.72 0.3 2.07 30.00 204.n 333.50 289.14 606 -0.01 
0.144 2.35 41.85 167 133.49 0.3 2.07 30.00 204.n 338.26 271.!52 88.74 -0.01 
0.165 2.72 41.81 174 1«>.44 0.3 2.07 30.00 204.n 345.21 274.99 70.22 0.00 
0.189 3.14 41.99 187 153.60 0.3 2.07 30.00 204.n 358.38 281.58 78.80 0.00 
0.21 3.50 42.15 192 158.30 0.3 2.07 30.00 204.n 383.07 283.92 78.15 0.00 
0.231 3.87 ~.31 194 159.80 0.3 2.07 30.00 204.n 364.58 284.88 79.90 0.00 
0.253 4.25 ~.48 197 162.31 0.3 2.07 30.00 204.n 367.08 285.93 81.15 0.00 
0.274 4.62 ~.64 198 162.73 0.3 2.07 30.00 204.n 367.50 286.14 81.37 0.00 
0.296 5.00 42.81 198 162.08 0.3 2.07 30.00 204.n 366.85 285.81 81.04 0.00 
0.32 5.42 43.00 198 161.36 0.3 2.07 30.00 204.n 366.14 285.48 80.68 0.00 
0.341 5.78 43.17 201 163.83 0.3 2.07 30.00 204.n 368.60 286.69 81.91 0.00 
0.362 6.15 43.34 204 166.27 0.3 2.07 30.00 204.n 371.05 287.91 83.14 0.00 
0.385 6.55 43.53 205 166.58 0.3 2.07 30.00 204.n 371.36 288.07 83.29 0.00 
0.4106 6.92 43.70 205 165.93 0.3 2.07 30.00 204.n 370.71 287.74 82.97 0.00 
0.427 7.28 43.87 206 166.29 0.3 2.07 30.00 204.n 371.07 287.92 83.15 0.00 
0.449 7.67 44.05 207 166.62 0.3 2.07 30.00 204.n 371.39 288.08 83.31 0.00 
0.47 8.03 44.23 208 166.96 0.3 2.07 30.00 204.n 371.74 288.28 83.48 0.00 
0.492 8.42 44.41 208 166.27 0.3 2.07 30.00 204.n 371.04 287.91 83.13 0.00 
0.513 8.78 44.59 208 165.60 0.3 2.07 30.00 204.n 370.38 287.57 82.80 0.00 
0.534 9.15 44.n 208 164.94 0.3 2.07 30.00 204.n 369.71 287.24 82.47 0.00 
0.555 9.51 44.95 208 164.27 0.3 2.07 30.00 204.n 369.05 286.91 82.14 0.00 
o.m I.IO &14 208 113.18 0.3 2.07 ao.oo 204.77 .... ..... 11.71 0.00 
0.598 10.26 45.33 210 164.88 0.3 2.07 30.00 204.n 369.65 287.21 82.44 0.00 
0.619 10.63 45.51 211 165.18 0.3 2.07 30.00 204.n 389.95 287.38 82.59 0.00 
0.641 11.01 45.71 211 164.47 0.3 2.07 30.00 204.n 369.25 287.01 82.24 0.00 
0.662 11.38 45.90 213 165.73 0.3 2.07 30.00 204.n 370.51 287.64 82.87 0.00 
0.683 11.74 46.09 213 165.05 0.3 2.07 30.00 204.n 369.82 287.30 82.52 0.00 
0.705 12.13 46.29 213 164.33 0.3 2.07 30.00 204.n 369.11 286.94 82.17 0.00 
0.726 12.49 46.48 212 162.69 0.3 2.07 30.00 204.n 367.47 286.12 81.35 0.00 
0.747 12.86 46.68 212 162.01 0.3 2.07 30.00 204.n 366.79 285.78 81.01 0.00 
0.769 13.24 46.88 214 163.20 0.3 2.07 30.00 204.n 367.97 286.37 81.60 0.00 
0.79 13.61 47.08 215 163.45 0.3 2.07 30.00 204.n 388.23 286.50 81.73 0.00 
0.811 13.97 47.28 216 163.70 0.3 2.07 30.00 204.n 388.48 286.62 81.85 0.00 
0.833 14.36 47.49 216 162.97 0.3 2.07 30.00 204.n 367.75 286.28 81.49 0.00 
0.854 14.72 47.70 215 161.34 0.3 2.07 30.00 204.n 366.12 285.45 80.67 0.00 
0.875 15.09 47.90 215 160.65 0.3 2.07 30.00 204.n 365.42 285.10 80.33 0.00 
0.897 15.47 48.12 215 159.92 0.3 2.07 30.00 204.n 364.70 284.74 79.96 0.00 
0.918 15.84 48.33 215 159.23 0.3 2.07 30.00 204.n 364.01 284.39 79.62 0.00 
0.939 16.20 48.54 215 158.54 0.3 2.07 30.00 204.n 363.31 284.04 79.27 0.00 
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Unccr ....... IJndrallCI - (HWY 34, MOnrOe ~ 
Teet No. 1 P2379'E1/J 
Name uumonroe10 
Initial Initial Initial Confnng Confining 
Height Oiamete Volume ~ Prealn 
(mm) (mm) (cmA3) (£?!1l ~) 
144 73.2 606.00 10 68.86 
Specimen Mailwre Speafic Specimen Specimen Specim.-1 Speclnwl Unit OryUnit Void &;.ct 
Weight Content GnMty Heigtt Oiameler Ara VcklTle Weigt1 Weight Ratio Saturltion 
(g) (%) (p!cm"3) tern> lcml lcmA~ !cmA3l (glcm"3) (alcmA3) • S% 
1239 36.85 2.7 14.4 7.32 42.08 808.00 2.04 U& 0.807 126.73 
A>cial Ami Corrected AXiel AXiel o, Pen Pen em q 
Deflectiln Strain Ara Lmd Stn9M pNNlft prNllft p 
(In) (%) (cmA~ l!!?l t'kPa) t'kPa) n! (!2!) (kPa) (kPa) 0.019 0 42.1 53 0 88.95 88.28 0.69 0 
0.038 0.34 42.2 69 18.88 85.80 10.8 74.4'8 2.91 8.<3 
0.062 0.76 42.4 90 38.81 107.78 · 10.80 74'."'8 13.89 19.4'1 
0.083 1.13 42.6 104 53.30 122.25 10.80 74.4'8 21.13 28.65 
0.104 1.50 42.7 118 87.67 136.62 10.80 74.46 28.32 33.84' 
0.126 1.89 42.9 133 82.98 151.91 10.80 74'.4'6 35.97 4'1.4'8 
0.147 2.26 -43.1 138 87.82 156.78 10.80 74.4'8 38.39 <3.91 
0.168 2.63 43.2 152 101.89 170.84' 10.70 73.n 4'8.12 50.95 
0.189 3.00 43.4 160 109.71 178.68 10.30 71.02 52.79 54.85 
0.21 3.37 -43.6 164 113.37 182.32 10.30 71.02 54.62 56.69 
0.231 3.74 43.7 168 117.01 185.96 9.70 88.88 60.57 58.50 
0.253 4.13 -43.9 170 118.56 187.51 9.30 84.12 84.11 59.28 
0.274 '4.50 44.1 173 121.13 190.08 8.90 81.36 88.15 60.57 
0.295 4.87 44.2 176 123.68 192.63 8.90 81.38 69.42 81.84' 
0.317 5.26 44.4 176 123.18 192.12 8.70 59.98 70.55 81.59 
0.339 .5.64 44.6 180 126.66 195.81 8.70 59.98 72.29 83.33 
0.36 8.01 44.8 192 138.09 207.03 8.70 59.98 78.01 69.04 
0.381 6.39 '45.0 192 137.54 206.4'9 8.«J 57.92 78.80 88.n 
0.4'02 8.76 '45.1 194 138.97 207.92 8.10 55.85 82.58 8SU8 
0.423 7.13 '45.3 197 14'1.36 210.31 7.90 54.4'7 85.18 70.68 
0.445 7.51 '45.5 198 141.75 210.70 7.80 53.78 86.04 70.87 
0.467 7.90 4'5.7 199 142.13 211.07 7.60 52.«J 87.61 71.08 
0.,488 8.27 '45.9 200 142.52 211.47 7.«J 51.02 89.19 71.28 
0.511 8.68 416.1 201 14'2.88 211.81 7.30 50.33 90.05 71.<3 
0.532 9.05 416.3 208 14'9.01 217.98 7.30 50.33 93.12 74'.50 
0.554 9.44 46.5 209 14'9.33 218.28 7.30 50.33 93.28 74'.67 
0.576 9.82 46.7 213 152.50 221.4'5 7.30 50.33 94.87 78.25 
0.117 10.20 .... 211 113.78 m.12 1.20 ...... 11.11 71.81 
0.618 10.57 4'7.1 222 159.76 228.71 7.10 4'8.95 99.87 78.88 
0.64 10.95 4'7.3 223 160.01 228.95 7.10 4'8.95 100.00 80.00 
0.661 11.32 47.5 224 160.28 229.23 7.00 48.26 100.82 80.14 
0.682 11.69 47.7 225 160.54 229.4'9 8.90 4'7.57 101.85 80.27 
0.704 12.08 417.9 225 159.84 228.78 8.90 47.57 101.29 79.92 
0.725 12.45 48.1 225 159.16 228.11 8.70 416.19 102.33 79.58 
0.74'6 12.82 48.3 228 181.25 230.20 8.50 44.82 104.78 80.63 
0.767 13.19 48.5 229 161.4'9 230.43 8.50 44.82 104.88 80.74' 
0.788 13.56 48.7 229 160.80 229.75 8.30 43.44 105.91 80.«J 
0.809 13.93 48.9 229 160.11 229.06 8.30 -43.44 105.56 80.05 
0.832 14.34 49.1 229 159.35 228.30 8.30 43.4"4 105.19 79.68 
0.853 14'.71 4'9.3 231 160.47 229.42 8.30 43.44 105.74' 80.23 
0.874 15.08 4'9.6 232 160.67 229.62 8.00 4'1.37 107.91 80.33 
0.896 15.47 4'9.8 232 159.93 228.88 6.00 41.37 107.55 79.97 
0.917 15.84 50.0 232 159.23 228.18 5.60 38.61 109.95 79.62 
0.938 16.21 50.2 233 159.42 228.37 5.60 38.61 110.05 79.71 
0.961 16.62 50.5 235 160.41 229.36 5.60 38.61 110.54 80.20 
0.982 16.99 50.7 237 161.45 230.40 5.50 37.92 111.75 80.73 
1.003 17.36 50.9 237 160.73 229.68 5.20 35.85 113.46 80.37 
1.025 17.74 51.2 239 161.72 230.66 4.90 33.78 116.02 80.86 
1.046 18.12 51.4 239 160.99 229.93 41.90 3S.78 115.68 80.49 
1.067 18.49 51.6 241 161.98 230.93 41.90 33.78 118.15 80.99 
1.088 18.88 51.9 241 161.25 230.19 41.90 33.78 115.79 80.62 
1.109 19.23 52.1 241 160.51 229."8 4.80 33.09 118.11 80.25 
1.132 19.63 52.4' 242 160.55 229.50 4.50 31.03 118.20 80.28 
1.153 20.00 52.6 242 159.81 228.76 41.50 31.03 117.83 79.91 
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UIIOUili 111 1 ~ UndrlliMd 1111111 ~ SC, llcnoe Counlw, 
Teat Na. 2 P23711/E1/2 
Name uurnonn»20 
Initial Initial lnililll Confining Confining 
Height Diemea Yaume PrNan PrNeure 
!"""! Jmml jcm"3) 1£1 1s?.J, 146 73.5 815.22 
s,ecimenMoillllM Specdic ~ Spec:imen Specimal Speca,rwl Unit &;Unit Void O.S,..ol 
Weight Conlllrlt GIIMly Height Diamallf' "'- Yaume Weight Weight Ratio Sallntian 
ii i!! (glem"3) semi r1 (cmA2) ~ ., "'ii? • ft 1242.7 22.1 2.7 14.5 .35 42.43 Cl832 18.27 
Ami Alliat Con-=-cl Axial Axial C, I •• •• ,_. PaN ~ Cl 
0lftectiorl S1nlin "'- Load .... ....... ...... p 
~nl i!2 ScmA2! 1!2 ~ ~ le!!! ~2 le!!! !!!!! Q ~ 0.025 0 42.4 48 0 137.lilO 20.00 137.80 11.1 137.21 Q.00 
0.045 Q.35 42.8 48 0 137.80 21110 131.51 2111 131.51 .Q.34 .Q.34 
o.oee 0.72 42.7 85 38.51 178.41 20.10 131.51 20.80 144.10 13.40 11.11 
0.087 1.CII 42.I 131 18.07 223.17 21110 131.51 21.10 145.48 35.., 42.88 
0.111 1.51 43.1 181 11e.• 254.51 21110 131.51 21.10 145.48 51.10 51.00 
0.133 1.81 43.2 188 123.43 281.32 20.20 131.27 21.10 145.48 54.12 81.02 
0.154 2.29 43.4 178 131.18 21111.oe 2D.20 131.27 21.10 145.48 •• .... 
0.175 2.83 43.8 182 147.00 284.80 21120 131.27 21.10 145.48 •. 81 72.81 
0.1N 3.00 43..7 184 148.48 288.37 21120 131.27 21.10 145.48 87.35 73.55 
0.218 3.38 43.1 117 150.13 288.12 20.20 131.27 20.50 141.34 72.71 7'.77 
0.241 3.78 44.1 1118 152.32 280.21 21100 137.80 18.10 131.S 12.39 71!1.11 
0.283 4.17 44.3 208 110.75 2118.N 20.10 142.03 11.., 121.12 10.72 71.31 
0.287 4.51 44.5 213 115.04 302.IM 11.80 137.21 18.10 128.2A 11.13 12.17 
0.309 4.Sle 44.8 224 175.37 313.28 11.80 137.21 17.70 122.04 1DS.2D 18.03 
0.329 5.33 44.8 225 175.88 313.51 11.lilO 137.21 17.80 121.35 1CM.CM 11.11 
0.35 5.S 45.0 225 175.00 312.80 11.80 137.21 17.30 111.21 105.77 17.M 
0.371 8.08 45.2 228 177.27 315.17 11.80 137.21 17.20 118..58 107.10 •• 0.382 8.43 45.3 231 178.52 317.42 ti.to 137.21 17.10 117.80 108.41 80.11 
0.417 8.87 45.8 231 178 .• 318.51 18.80 137.21 18.80 119.52 110.37 ••• 0.438 7.23 45.7 238 182.M 331.73 11.lilO 137.21 18.70 115.14 113.113 11.78 
0.481 7.N 45.1 238 182.CM 318.IM 11.80 137.21 18.70 115.14 113.43 11.37 
0.482 a.01 48.1 238 183.25 321.14 11.lilO 137.21 15.40 108.18 122.118 11.17 
0.503 8.37 48.3 241 185.40 323.28 11.lilO 137.21 15.30 105.41 124.71!1 IS.CM 
0.529 1.78 48.5 241 182.23 330.13 18.80 137.21 15.30 105..ct 128.18 11.48 
0.547 1.14 48.7 258 118.12 338.02 ti.to 137.21 15.30 105.48 131.12 18.41 
0.571 8.58 48.1 251 1118.10 337.00 18.80 137.21 15.30 105.41 131.81 118.80 
0.511 ... 47.1 - tN..20 117.GI 11.10 117.21 tUO 105.41 tit.• .... 0.814 10.32 47.3 283 202.15 M0.04 11.80 137.21 15.20 1CM.10 1SU2 101.42 0.837 10.72 47.5 284 202.17 M0.07 11.80 137.21 15.20 104 . , 133.M 101.43 
0.858 11.08 47.7 284 201.34 338.24 11.80 137.21 15.20 104.80 133.42 101.02 
0.878 11.48 47.8 271 207.01 344.80 11.80 137.21 15.10 1CM.11 138.IM 103.15 
0.705 11.11 48.2 273 2D7.71 · 345,18 11.80 137.21 14 . ., 102.04 131.40 1CM.24 
0.726 12.28 48.4 274 2D7.M 345.74· 18.lilO 137.21 14.80 102.CM 131.43 1CM.27 
0.747 12.85 48.8 280 212.48 350.39 11.lilO 137.21 14.80 102.CM 141.74 108.51 
0.789 13.03 48.8 2115 218.01 3153.88 20.40 140.85 14.10 100.ee 148.85 108.ee 
0.78 13.40 .ct.0 288 217.lilO 355.78 20.10 142.03 14.50 118.17 141.IM 108.88 
0.811 13.77 48.2 288 218.17 354.18 20.70 142.72 14.50 118.17 148.12 108.07 
0.833 14.15 40.4 2lil0 217.80 355.70 20.70 142.72 14.50 118.17 140.23 108.40 
0.854 14.52 40.8 2lil0 218.87 354.71!1 20.80 1«s.41 14.50 118.17 141.11 105.88 
0.875 14.89 48.9 291 21U3 354.72 20 . ., 143.41 14.50 18.17 141.01 105.85 
0.897 15.28 50.1 2lil0 214.88 3152.85 20 . , 143.41 14.50 18.17 141.18 1CM.72 
0.818 15.N 50.3 293 218.88 354.57 20.80 143.41 14.40 18.28 140.71 105.51 
0.138 18.01 50.5 2118 218.37 358.27 20.80 144.10 14.40 18.28 150.80 108.oe 
0.Sl81 1tUO 50.8 288 217.37 355.27 20.80 144.10 14.40 18.28 150.40 105.51 
0.982 18.78 51.0 2118 218.41 354.31 20.80 144.10 14.30 88.10 150.81 105.10 
1.003 17.13 51.2 288 217.18 355.01 21180 144.10 14.00 88.53 153.07 105.40 
1.024 17.50 51.4 288 218.23 354.13 20.80 144.10 14.00 Sle.53 152.58 105.01 
1.045 17.87 51.7 - 218.13 354.02 20.00 137.80 13.80 85.84 150.12 108.08 1.098 18.24 51.8 301 218.87 354.77 20.00 137.lilO 13.50 m.09 153.25 108.44 1,088 18.82 52.1 301 215.85 353.75 20.00 137.lilO 13.50 83.08 '!52.74 107.83 
1.101 18.18 52.4 301 214.88 352.77 20.00 137.80 13.40 82.SI 152.IM 107.44 
1.131 18.37 52.8 303 215.54 353.44 20.00 137.80 13.10 80.32 155.35 107.77 
1.153 11.78 52.8 303 214.51 352.41 20.00 137.80 12.80 18.IM 158.21 107.28 
1.174 20.13 53.1 303 213.53 351.43 20.00 137.80 12.70 17.58 157.10 108.77 
1.185 20.50 53.4 305 214.21 352.11 21100 137.80 12.50 18.18 151.12 107.11 
1.217 20.18 53.8 309 214.01 351.lilO 20.00 137.lilO 12.50 18.18 151.71 107.00 
1.238 21.25 53.1 YJ7 213.84 351.73 20.00 137.lilO 12.40 85.50 158.32 108.12 
1.258 21.82 54.1 308 213.88 351.55 20.00 137.80 12.40 15.50 158.23 108.83 
1.281 22.00 54.4 308 212.81 3e0.50 20.00 137.lilO 12.40 85.50 151.70 108.30 
1.302 22.37 54.7 310 213.23 351.13 20.00 137.lilO 12.00 82.74 181.77 1os.82 
1.324 22.75 54.8 320 220.27 358.17 20.00 137.80 11.80 82.05 185.11 110.14 
1.345 23.12 55.2 320 218.22 357.12 20.00 137.80 11.80 12.05 185.48 101.81 
1.388 23.48 55.5 320 218.18 358.07 20.00 137.lilO 11.70 .,_87 118.31 101.01 
1.387 23.18 55.7 3:?2 218.72 8.82 20.00 137.lilO 11.30 77.81 188.35 101.38 
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1.WW:101 iiC111C1B1ea undrllined tall ~ 34, Monroe County) 
Teet No. 3 P23791E1/1 
Name uumonroe30 
Initial Initial Initial Confining Confining 
Height Oiamete Volume Pressure Preucn 
imm! (mm) (cm"3) (1?!!2 (kPa) 
145 73.2 610.21 30 206.84 
Specimen Specimen §pee;;.; Specimen Specinwt Moiature Specific Unit [)yUnit Void Oegr'Nd 
Weight Content Gravity Height Diameter Arm Voune Weigtw Weigti Ratio Saturation 
~} (%) (g!cm"3) (cm! -(cm} (cm"2) (cm"3) (g!cm"3J {ll!cm"3! • S'6 
1265.3 22.641 2.7 14.5 7.32 42.08 810.21 2.07 1.89 0.597 107.89 
Axial Axial Corrected Axial Axial o, oa a, Par9 Pore ar.ctNe q 
Oenectlon Strain Area Load Stress ....... p,N8(n p 
(In) (%) (cm"2) (lb} (kPa) (lcPa} <pell (kPa) (pei) (lcpe) (lcPa) (kPa) 
0.023 0 42.1 38 0 206.84 30 206.84 29.9 206.15 0.89 0.00 
0.044 0.37 42.2 80 44.23 251.07 30.00 208.84 30 206.84 22.12 22.12 
0.065 0.74 42.4 100 85.05 271.89 30.00 208.84 30.00 206.84 32.53 32.53 
0.086 1.10 42.6 115 80.49 287.33 30.00 206.84 30.00 206.84 40.25 40.25 
0.107 1.47 42.7 135 101.02 307.86 30.00 206.84 30.00 206.84 50.51 50.51 
0.129 1.86 42.9 144 109.96 316.80 30.00 206.84 30.00 206.84 54.98 54.98 
0.15 2.22 43.0 160 126.08 332.93 30.00 206.84 30.00 206.84 83.04 83.04 
0.171 2.59 43.2 166 131.79 338.63 30.00 206.84 30.00 206.84 85.89 85.89 
0.192 2.96 43.4 169 134.37 341.21 30.00 206.84 30.00 206.84 67.18 67.18 
0.213 3.33 43.5 172 136.92 343.n 30.00 206.84 30.00 206.84 88.48 88.48 
0.234 3.70 43.7 176 140.47 347.32 30.00 206.84 29.70 204.n 72.31 70.24 
0.256 4.08 43.9 1n 140.93 347.n 30.00 206.84 29.50 203.40 73.91 70.46 
0.277 4.45 44.0 183 148.45 353.29 30.00 206.84 29.10 200.84 79.43 73.22 
0.298 4.82 44.2 193 155.94 362.79 30.00 206.84 28.00 193.05 91.78 n.s1 
0.319 5.19 44.4 194 156.34 363.18 30.00 206.84 28.00 193.05 91.98 78.17 
0.34 5.55 44.6 198 159.73 366.57 30.00 206.84 27.60 190.30 98.41 79.86 
0.361 5.92 44.7 200 161.10 367.94 30.00 206.84 27.30 188.23 99.16 80.55 
0.382 6.29 44.9 201 161.46 368.30 30.00 206.84 27.20 187.54 100.03 80.73 
0.403 6.66 45.1 206 165.76 372.60 30.00 206.84 27.10 186.85 102.87 82.88 
0.424 7.02 45.3 208 167.07 373.91 30.00 206.84 26.80 184.78 105.60 83.53 
0.446 7.41 45.5 213 171.27 378.11 30.00 206.84 28.70 184.09 108.39 85.63 
0.467 7.78 45.6 214 171.56 378.41 30.00 206.84 28.60 183.40 109.22 85.78 
0.488 8.15 45.8 224 180.59 387.43 30.00 206.84 28.40 182.02 115.11 90.29 
0.51 8.53 48.0 224 17-9.83 386.67 30.00 206.84 28.30 181.33 11'5.43 89.91 
0.531 8.90 46.2 224 179.11 385.95 30.00 206.84 26.10 179.95 116.44 89.55 
0.552 9.27 '46.4 226 180.30 387.14 30.00 206.84 25.70 1n.20 119.80 90.15 
0.574 9.65 '46.6 227 180.49 387.33 30.00 206.84 25.50 175.82 121.27 90.25 
0.111 10.02 41.8 228 180,71 117.11 ao.oo 208.84 2I.IO 171.12 121.38 IUI 
0.616 10.39 47.0 230 181.86 388.71 30.00 206.84 25.20 173.75 124.03 90.93 
0.64 10.81 47.2 231 181.95 388.79 30.00 206.84 25.20 173.75 124.07 90.98 
0.661 11.18 47.4 231 181.20 388.04 30.00 206.84 25.20 173.75 123.70 90.60 
0.682 11.54 47.6 232 181.39 388.23 30.00 206.84 25.10 173.06 124.48 90.69 
0.703 11.91 47.8 232 180.63 387.47 30.00 206.84 25.00 172.37 124.79 90.32 
0.724 12.28 48.0 232 179.88 386.72 30.00 206.84 24.70 170.30 126.48 89.94 
0.745 12.65 48.2 234 180.97 387.81 30.00 206.84 24.70 170.30 127.03 90.48 
0.768 13.05 48.4 235 181.05 387.90 30.00 206.84 24.00 185~47 131.90 90.53 
0.789 13.42 48.6 235 180.29 387.13 30.00 206.84 24.00 185.47 131.51 90.14 
0.812 13.82 48.8 238 182.18 389.02 30.00 206.84 23.60 162.72 135.22 91.09 
0.833 14.19 49.0 239 182.31 389.15 30.00 206.84 23.60 182.72 135.28 91.16 
0.854 14.56 49.3 239 181.53 388.37 30.00 206.84 23.60 182.72 134.89 90.76 
0.875 14.92 49.5 240 181.65 388.49 30.00 206.84 23.50 162.03 135.64 90.82 
0.896 15.29 49.7 240 180.86 387.70 30.00 206.84 23.50 162.03 135.25 90.43 
0.917 15.66 49.9 241 180.97 387.81 30.00 206.84 23.30 160.85 138.68 90.48 
0.938 16.03 50.1 242 181.07 387.91 30.00 206.84 23.20 159.96 137.42 90.53 
0.96 16.41 50.3 243 181.12 387.96 30.00 206.84 23.20 159.96 137.44 90.56 
0.981 16.78 50.6 245 182.08 388.92 30.00 206.84 23.00 158.58 139.30 91.04 
1.002 17.15 50.8 246 182.15 388.99 30.00 206.84 23.00 158.58 139.34 91.08 
1.025 17.55 51.0 250 184.75 391.59 30.00 206.84 23.00 158.58 14'0.84 92.38 
1.046 17.92 51.3 256 189.13 395.98 30.00 206.84 22.90 157.89 143.52 94.57 
1.067 18.29 51.5 256 188.29 395.13 30.00 206.84 22.70 156.51 144.47 94.14 
1.089 18.67 51.7 257 188.26 395.10 30.00 206.84 22.40 154.44 148.53 94.13 
1.11 19.04 52.0 258 188.26 395.10 30.00 206.84 22.00 151.68 149.29 94.13 
1.131 19.41 52.2 257 186.55 393.40 30.00 206.84 21.80 150.31 149.81 93.28 
1.153 19.79 52.5 258 186.51 393.35 30.00 206.84 21.70 149.62 150.48 93.25 
1.174 20.16 52.7 258 185.65 392.50 30.00 206.84 21.50 148.24 151.43 92.83 
1.195 20.53 53.0 258 184.80 391.641 30.00 206.84 21.10 145.48 153.76 92.40 
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Ullnoar: II 1Undr8Nd .... ~34 ...... Countwt 
T-No. 4 P237Ml111 
Name uumonroe10 
Initial Initial lnilial Cclnftning Confwwl8 
~ 0iwMla VOMM PNaaur9 P,...,,. 
imml ~mm) fc:mA!) el ~ 
145 73.2 810.21 10 11.85 
SpeamenMoilltur 8'** Specinwi Specimeft Speamaa ~ Unil DryUnil Void O.,,..ol 
W-aht Conant GMwity Height CillMar Ala Valume W-aht Weight Rlllio Sllluraan 
~ ~) (alcmA3) !cml r' scm"2) (cn,A$ (DlcmA3) <at;? • n 1287.2 20.85 2.7 14.5 .32 42.08 810.21 2.08 0.51!18 10:U7 
Allill -Ami CorNcl9CI Allill Allill er, er, er, Pola Pen 8'llclM q 
DaflecliCln Slrain ,.,.. Load a.. ,,..... ,,...... p 
(In) (!) (crnA2) (lb) (kPa) (11Pa) (pal) ~ <el (kpe) ~ (lcPa) 0.015 0 42.1 0 0 911.85 10.1 88.94 10.3 71.02 434 
0.015 0.00 42.1 0 0.00 ••• 10.10 88.94 10.3 71.02 -1.72 434 0.015 0.00 42.1 0 0.00 11.15 10.10 •. 94 10.30 71.02 -1.72 434 
0.015 0.00 42.1 0 0.00 11.85 10.10 88.14 10.30 71.02 -1.72 434 
0.015 0.00 42.1 0 0.00 11.15 10.10 •. 94 10.30 71.02 -1.72 434 
0.015 0.00 42.1 0 0.00 •. 85 10.10 88.14 10.30 71.02 -1.72 434 
0.018 0.02 42.1 0 0.00 911.85 10.10 88.94 10.30 71.02 -1.72 434 
0.018 0.05 42.1 0 0.00 81.85 10.10 88.94 10.30 71.02 -1.72 434 
0.021 0.11 42.1 2 2.11 71.019 10.10 88.14 10.30 71.02 487 0.71 
a.cm 0.14 42.1 7 7.31 78.34 10.10 •. 94 10.40 71.71 1.28 3.315 
0.025 0.18 42.2 11 11.81 10.55 10.10 •. 14 10..fO 71.71 3.31 U8 
0.028 0.23 42.2 18 18.N 87.13 10.10 88.14 10.50 72.31 1.31 1.15 
0.033 0.32 42.2 25 29.34 15.29 10.00 ••• 10.«I 71.71 10.41 13.17 0.037 0.31 42.2 30 31.!58 100.54 10.00 11.15 10.50 72.31 12.35 15.79 
0.041 0.48 42.3 35 38.83 105.77 10.00 •. 85 10.50 72.38 14.17 11.41 
O.CMe 0.54 42.3 31 41.00 10G.85 10.00 11.15 10.10 73.08 11ue 20.50 
0.05 0.81 42.3 42 ..... 12 113.07 10.00 •. 85 10.50 72.31 18.81 22.08 
0.058 0.75 42.4 47 •. 30 118.25 10.00 11.15 10.10 73.08 20.52 24.85 
0.088 0.83 42.5 52 54.45 123..fO 10.00 •. 85 10.10 73.08 2101 27.23 
0.071 1.10 42.8 58 58.54 127."8 10.10 •. 14 10.10 73.08 25.41 29.92 
0.087 1.28 42.8 58 81.58 130.52 10.10 •. 14 10.10 73.08 27.00 30,,t,t 
0.017 1 ..... 42.7 82 14.58 133.54 10.10 ..... 10.10 73.01 21..50 31.15 
0.107 1.81 42.8 14 ee.58 135.51 10.10 •. 14 10.10 73.01 2UI 32.13 
0.118 1.77 42.8 • ea.53 137.48 10.00 •. 115 10.50 72.31 30.12 34.29 0.125 1.83 42.9 • 70.G 131.,t,t 1.110 11.29 10.«I 71.71 32. 14 315.58 0.135 2.10 43.0 70 n,43 141.38 10.00 •. 115 10.«I 71.71 3148 38.22 
0.145 2.28 43.1 72 74.37 143.32 10.00 •. 85 10.40 71.71 34.43 37.11 
0.155 2.45 43.1 74 78.30 145.25 10.00 •. 85 10.40 71.71 35.31 38..15 
0.184 2.81 43.2 78 78.24 147.18 10.00 ••• 10.30 71.02 37.05 31.12 0.174 2.79 43.3 77 71.12 148.07 10.00 11.15 10.20 70.33 31.18 31.58 
0.184 2.18 43.4 78 10.01 148.85 10.00 •. 85 10.10 88.14 31.31 40.00 
0.193 3.12 43.4 10 81.92 1so.87 10.00 •. 115 1.110 •• 29 41.85 40.98 
0.202 3.28 43.5 81 12.81 151.78 10.00 81!1.115 1.80 87.57 42.79 41.41 
0.212 3.45 43.8 82 8:Ul8 152.83 10.00 •. 85 9.10 87.57 43.22 41.14 
0.231 3.78 43.7 as 18.45 155.31 10.00 •. 115 1.70 ee.88 45.28 43.22 
0.25 4.12 43.9 87 88.17 157.12 10.00 •. 115 1.10 18.19 ..... ..... 01 
0.27 4.47 ..... 1 • •. ,1 158.82 10.00 ••• 1.40 84.11 41.07 ,t,t,IM 0.281 4.10 ,t,t.2 11 11.57 110.52 10.00 ••• 1.40 14.11 •. 92 415.79 0.301!1 5.13 ,t,t.4 13 13.29 112.20 10.00 ••• 1.30 14.12 51.45 418.83 0.327 5.47 ,t,t.5 115 14.13 183.87 10.00 •. 115 1.20 83.43 52.18 47.48 
0.348 5.10 ,t,t.7 18 115.58 114.54 1.110 11.29 1.10 82.74 53.85 48.14 
0.385 8.13 ,t,t,8 17 18.24 1!5.11 1.110 •. 29 8.110 81.38 55.38 48.47 
0.314 8.48 45.0 118 17.88 118.83 1.110 •. 29 8.10 10.87 58.87 •. 28 
0.403 8.10 45.2 100 18.52 187.48 1.110 ea.29 8.70 58.18 57.88 •. 10 
0.422 7.13 45.3 102 100.13 188.07 10.00 •. 115 8.70 58.18 58.03 50.01 
O.,t,t1 7.48 45.5 103 100.75 188.88 10.00 •. 115 1.70 58.88 58.34 50.37 
0.48 7.80 45.8 104 101.38 170.31 10.00 11.115 8.10 58.29 10.33 50.88 
0.48 8.15 45.8 1019 102.92 171.81!1 10.00 •. 15 8.10 58.29 81.11 51.48 
0.499 8.48 48.0 107 103.51 172.48 10.00 88.85 8.50 55.81 82.10 51.75 
0.518 8.81 48.1 108 104.10 173.04 10.00 •. 115 8.«I 57.92 83.08 5205 
0.537 1.14 48.3 10G 104.88 173.83 10.00 11.115 8.30 57.23 94.019 5234 
0.568 9.48 48.5 110 105.25 174.20 10.00 11.85 1.10 55.85 85.73 52.83 
o.m I.IS 41.7 111 105.10 174.74 10.00 ... l..00 II.ti ••• IZ.IO 0.824 10.87 47.1 114 107.84 178.58 10.00 11.115 7.70 53.01 88.88 53.82 
0.873 11.53 47.8 118 101.48 177.43 10.00 11.85 7.40 51.02 72.17 54.2.f 
0.72 12.35 48.0 118 . 10G.32 178.27 10.00 18.85 7.10 48.85 74.18 54.18 
0.718 13.11 48.5 121 111.03 179.17 10.00 11.85 e.eo 48.88 77.58 55.51 
o.81e 14.03 41.0 123 111.77 110.72 10.00 •. 115 e.10 45.51 71.33 55.88 
o.ees 14.11 48.4 129 113.35 112.30 10.00 11.115 8.40 ..... 13 81.50 !IU8 
0.112 15.71 41.1 127 113.15 112.0Q 10.00 •. 85 8.20 42.75 12.77 58.57 
0.18 18.55 50.4 130 114.81!1 183.81 10.10 •. 84 8.00 41.37 15.29 58.118 
1.008 17.38 50.1 131 114.38 183.33 10.00 11.85 5.10 31.118 18.15 57.19 
1.058 18.24 51.5 132 114.01 183.03 10.00 11.85 5.10 38.81 17.38 57.04 
1.105 11.01 520 134 114.58 183.54 1.110 11.28 5.40 37.23 88.87 57.84 
1.153 19.93 52.8 135 114.25 183.20 1.10 98.29 5.20 35.85 •. 87 57.47 
-• A. 
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TNtNo. 5 P23781F1/1 
Name uumonroe30 
Initial ln&l WW Confining con,,;; 




73.6 ~3J .41 <;> -~ 
Wmen rn Specjfic $dmen Specimen SpecirnM §pd,ien Uni DryUnit Void &g;;;ol 
Weight Conl8nt Gravity Height ~ /iwa Volume Weight Weight Ratio &mnlion 
~1., ~ W'fT3i \i.1 tii ~ m, .3) «<f.i;> • n n:,a 17.7' 
Alda! Axial Con9dlld Axial o.viatDf" er, Os Os Pen Pen Eff8ctiw q 
Oeftectiorl Snin /iwa Load .... ...... ...... p 
0. d"2 ~ (cn,A~ a 33 ~bl "?2 '-8~ <;> K-a ta Ii~ w.;> w.;> 
o.osc 0.38 G.7 37 .t.17 211.01 28.90 208.15 28.8 208.15 2.G 2.G 
0.078 0.7.t G.9 .t2 8.:W 218.18 28.90 208.15 28.90 208.15 5.01 5.01 
0.097 1.11 a.o 52 19.85 228..tl 28.90 208.15 28.90 208.15 10.17 10.17 
0.118 U7 '3.2 7.t .t2.2.t 2'9.08 28.90 208.15 30.00 208.84 20.77 21 . .CS 
0.1.t2 1.88 a . .c 84 52.32 259.18 28.90 208.15 30.00 208.84 25.81 28.50 
0.183 2.25 '3.5 98 84.39 271.23 28.90 206.15 30.00 208.84 31.85 32.5.t 
0.186 2.84 '3.7 101 88.22 278.08 28.90 208.15 30.00 206.84 :W.28 :W.95 
0.206 3.02 '3.9 105 73.00 279.85 28.90 206.15 30.00 208.84 38.18 38.85 
0.23 3 . .CO .C.C.0 112 79.79 286.63 29.90 206.15 30.00 208.84 39.55 «>.2.t 
0.255 3.84 .C.C.2 118 85 . .CS 292.30 29.90 208.15 30.00 208.84 G.39 '3.08. 
0.278 .t.20 ....... 128 95.16 302.00 29.90 208.15 30.00 208.84 '7.23 '7.92 
0.297 .t.58 .C.C.6 130 98.79 303.63 29.90 208.15 . 30.00 208.84 .ta.05 ,41.7.t 
0.32 .c.96 .C.C.8 133 89.37 308.21 29.90 208.15 30.00 208.84 49.:W 50.03 
O.:Wt 5.32 .C.C.9 138 101.98 308.80 29.90 208.15 30.00 208.84 50.83 51.32 
0.382 5.88 '5.1 138 103.5.t 310.38 29.90 208.15 30.00 208.84 51.G 52.12 
0.385 8.08 '5.3 1.C1 108.05 312.89 29.90 208.15 29.90 208.15 53.37 53.37 
0 . .COS U5 '5.5 1'2 108.62 313 . .CS 29.90 208.15 29.80 205..CS 5.t.:W 53.85 
O ..t27 8.81 '5.7 1.t.t 108.15 315.00 29.90 206.15 29.70 20.t.77 55.80 5.t.'2 
0."9 7.19 '5.8 1.C.C 107.71 31.t.58 29.90 206.15 29.80 20.t.08 58.27 5.t.20 
O..C7 7.55 .ca.a 1'5 108.26 315.10 29.90 208.15 29.80 20.t.08 58.5.t 5.t . .C7 
0."92 7.93 '8.2 1.CS 110.70 317.5.t 28.90 208.15 29.«> 202.71 58.1.t 55.70 
0.513 8.29 4U 1'9 111.22 318.07 28.90 208.15 29.30 202.02 80.08 55.98 
0.53.c 8.88 .CS.6 151 112.69 319.5.t 29.90 208.15 29.30 202.02 80.83 58.88 
0.556 I.CM 46.8 158 118.98 323.82 29.90 208.15 28.10 200.84 &U5 58.83 
0.577 9 . .CO '7.0 159 1'19.38 328.20 29.90 208.15 29.10 200.84 85.5.t 10.02 
0.598 9.78 47.1 180 119.82 328.88 29.90 208.15 28.90 189.28 ffl.15 80.25 
1.12 11.14 47.3 111 111.32 321.11 21.11 211.11 .... 117.11 11.17 ..... 
0.841 10.51 47.5 161 119.77 328.81 28.90 208.15 28.50 198.50 88.88 10.23 
0.882 10.87 47.7 182 120.22 327.08 29.90 208.15 28.10 193.7.t 72.88 10.'5 
0.683 11.23 47.9 162 119.73 328.57 29.90 208.15 28.00 193.05 73.31 80.21 
0.705 11.81 .CS.1 18.t 121.08 327.90 29.90 208.15 27.90 192.38 74.67 80.88 
0.726 11.97 .CS.3 185 121:'9 328.33 29.90 208.15 27.60 190.30 78.95 81.09 
0.7.t7 12.:W 48.5 185 120.98 327.83 29.90 208.15 27.50 189.81 77.38 80.84 
0.789 12.72 48.7 185 120 . .ca 327.30 29.90 208.15 27.50 189.81 77.12 80.57 
0.79 13.08 .CS.9 185 119.98 328.80 28.90 208.15 27.30 188.23 78.25 10.32 
0.812 13 . .te '9.2 165 119.43 326.28 29.90 206.15 27.30 188.23 77.89 80.08 
0.833 13.82 '9 . .C 168 121.8.t 32848 29.90 206.15 27.30 188.23 79.09 81.16 
0.85.t 1.C.19 '9.6 168 121.12 327.97 29.90 206.15 27.10 186.85 80.21 80.91 
0.875 1.t.55 '9.8 169 121.51 328.35 29.90 206.15 27.10 188.85 80.40 81.10 
0.896 14.91 50.0 170 121.88 328.72 29.90 208.15 27.00 118.18 81.28 81.28 
0.917 15.27 50.2 171 122.25 329.09 29.90 208.15 27.00 188.18 81 . .CS 8U7 
0.939 15.65 50 . .C 172 122.58 329.'2 28.90 208.15 28.80 184.78 83.01 81.83 
0.981 18.03 50.7 172 122.03 328.87 29.90 208.15 28.70 184.08 83.'2 81.38 
0.982 18 . .CO 50.9 17.t 123.25 330.09 29.90 208.15 26.60 183.40 8'.72 81.97 
1.003 18.76 51.1 17.t 122.71 329.56 29.90 206.15 26.50 182.71 85.14 81.70 
1.025 17.1.C 51.3 175 123.02 329.86 29.90 206.15 28.50 182.71 85.30 81.85 
1.CM7 17.52 51.6 175 122.'5 329.30 29.90 206.15 26.50 182.71 85.01 81.57 
1.089 17.90 51.8 176 122.75 329.59 29.90 208.15 28.50 182.71 85.18 81.72 
1.09 18.26 52.1 178 122.21 329.05 29.90 208.15 28.50 182.71 84.89 81.'5 
1.111 18.63 52.3 178 121.88 328.51 28.90 208.15 28 . .CO 182.02 85.31 81.18 
1.132 18.99 52.5 177 121.97 328.81 29.90 208.15 28 . .CO 182.02 85.48 81.33 
1.153 19.35 52.8 177 12U2 328.26 29.90 208.15 28.30 181.33 85.88 81.08 
1.17.C 19.72 53.0 177 120.87 327.72 29.90 208.15 28.30 181.33 85.60 80.78 
1.195 20.08 53.2 179 122.00 328.84 29.90 208.15 28.30 181.33 88.17 81.:W 
1.217 20 . .te 53.5 180 122.25 329.09 29.90 208.15 28.30 181.33 86.29 8U7 
1.238 20.82 53.7 182 123.35 330.19 29.90 208.15 28.10 179.95 88.22 82.02 
1.259 21.18 5.t.O 183 123.61 330.'5 29.90 208.15 26.10 179.95 88.35 82.15 
1.281 21.56 5.t.2 184 123.83 330.67 29.90 208.15 28.10 179.95 88 . .te 82.26 
1.303 21.9.c 5.t.5 192 129.78 338.60 29.90 208.15 28.10 179.95 91.G 85.23 
1.327 22.36 5.t.8 193 129.88 338.73 29.90 208.15 25.90 178.57 92.87 85.29 
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Unco.a rt t r, Undrained taat 0-fNY 34, Mannie County) 
TNtNo. 8 P23781F1/2 
Name uumonroe20 
Initial Initial Initial Confining Confining 
Height o.m.. Volume PnlUure PrNaln 
l'""'l {mm! {cmA~ le] ~! 
1'48 72.4 801.08 20 137.90 
Specimen Moistur Specific Specimen Specimen Specimen Specim.a Unit &;Unit Vold Degree of 
Weignt Conllent Glavlty Height OillnMillll' ArN Vaurne Weight Weight Ratio Saturation 
lal l!! (alcmA~ (cm) ~cm) (cmA' ;r!l falcmA3) ~ • 8" 1184.3 27.41 2.7 14.8 ·.24 41.i .08 1.IM 0.778 98.72 
Axial ~ eorr.c.d Axial DeviatDr' o, CJs CJs . Pen Pen EIJ9Ctiwl q 
Deftec:tior'I Strain AIN Load SlrNa ...... ,._... p 
(lnl l!! (cn,A2) Vb> (kPa) (lcPa) (psi) (lcPa) (pall (1cpa} (lcPa) (kPa) 
0.038 0 41.2 38 0 137.90 20 137.90 18.8 137.21 0.88 0.00 
0.058 0.35 41.3 42 4.31 142.20 20.00 137.90 18.8 137.21 2.84 2.15 
0.084 0.80 41.5 88 30.01 187.91 20.00 137.90 18.9 137.21 15.70 15.01 
0.105 1.17 41.7 98 84.07 201Jl7 20.00 137.90 18.8 137.21 32.73 32.04 
0.129 1.53 41.8 107 73.41 211.31 18.80 138.52 18.8 137.21 38.71 37.40 
0.147 1.90 42.0 117 83.74 221.83 18.80 138.52 18.70 135.83 43.25 42.58 
0.188 2.29 42.1 144 111.94 248.84 18.80 138.52 20.80 142.03 51.14 58.88 
0.183 2.70 42.3 181 128.32 297.21 20.50 141.34 21.10 145.'48 58.80 82.83 
0.214 3.08 42.5 187 135.11 273.01 20.90 144.10 21.10 145.48 a.09 84.45 
0.235 3.43 42.8 171 138.78 278.87 20.90 144.10 21.20 1'48.17 84.22 88.28 
0.258 3.79 42.8 173 140.33 278.23 20.90 144.10 21.20 148.17 05.00 87.08 
0.277 4.18 43.0 178 144.98 282.87 20.90 144.10 21.20 148.17 87.32 88.38 
0.288 4.54 43.1 182 158.84 288.73 18.70 135.83 20.40 140.05 75.83 80.45 
0.32 4.81 43.3 182 158.23 288.13 18.70 135.83 20.30 138.88 78.01 80.15 
0.342 5.28 43.5 184 158.84 287.54 21.10 145.48 21.40 147.56 73.88 78.03 
0.383 5.85 43.8 187 182.08 288.98 18.90 137.21 20.30 138.88 78.83 81.38 
0.384 8.02 43.8 197 181.'48 288.35 18.80 138.52 20.20 138.27 78.88 81.42 
0.408 8.40 44.0 200 183.83 301.73 18.80 138.52 20.80 142.03 77.08 82.81 
0.427 8.77 44.2 203 188.22 304.11 20.10 138.58 20.80 142.03 71.32 82.78 
0.448 7.13 44.3 208 170.58 308.48 20.10 138.58 20.80 142.03 81.50 84.85 
0.8 7.50 44.5 208 188.81 307.80 20.10 138.58 20.80 142.03 11.18 84.81 
0.48 7.88 44.7 209 170.23 308.13 20.10 138.58 20.80 142.03 81.32 84.77 
0.513 8.29 44.9 212 172.47 310.38 20.20 138.27 20.80 142.03 82.71 15.54 
0.535 us 45.1 213 172.74 310.83 20.20 138.27 20.80 142.03 82.82 15.88 
0.557 8.03 45.3 215 173.88 311.87 20.20 138.27 20.80 142.03 83.54 N.30 
0.578 8.39 45.-4 215 173.28 311.17 20.20 138.27 20.80 142.03 83.18 15.85 
0.801 8.79 45.8 217 174.48 312.38 20.20 138.27 20.80 142.03 83.78 18.54 
0.825 10.21 45.8 217 173.88 311.56 20.20 138.27 20.80 142.03 83.38 18.14 
0.848 10.58 48.0 222 177.78 315.88 20.20 138.27 20.80 142.03 15.44 88.20 
0.873 11.05 48.3 222 178.85 314.74 20.20 138.27 20.50 141.34 15.87 17.73 
O.IM 11.41 41.11 ZM 111.oa 1111.11 20.20 111.27 20.40 140.18 II.II 11.11 
0.721 11.88 48.7 224 177.08 314.99 20.20 138.27 20.40 140.85 18.48 17.88 
0.743 12.27 48.9 224 178.32 314.22 20.20 138.27 18.90 137.21 88.54 17.47 
0.789 12.72 47.2 224 175.41 313.31 20.20 138.27 18.90 137.21 88.08 17.02 
0.79 13.08 47.4 224 174.88 312.57 20.20 138.27 18.90 137.21 88.72 18.85 
0.812 13.47 47.8 224 173.91 311.80 20.20 138.27 11.90 137.21 88.33 88.29 
0.833 13.83 47.8 224 173.17 311.07 20.20 138.27 18.90 137.21 17.87 15.90 
0.854 14.20 48.0 224 172.44 310.34 20.00 137.90 18.80 135.14 88.88 18.22 
0.875 14.58 '48.2 224 171.71 308.80 20.00 137.90 18.80 135.14 88.81 es.as 
0.897 14.94 48.4 224 170.94 308.83 20.00 137.90 18.50 134.45 88.82 85.47 
0.918 15.31 48.8 224 170.20 308.10 20.00 137.90 19.50 134.45 88.55 85.10 
0.939 15.87 48.8 224 188.47· 307.38 20.00 137.90 18.50 134.45 88.18 84.73 
0.981 18.08 48.0 224 188.70 308.58 20.00 137.90 18.50 134.45 17.80 84.35 
0.982 18.42 48.3 224 187.97 305.88 20.00 137.90 18.50 134.45 17.43 83.88 
1.004 18.81 48.5 224 187.20 305.09 18.80 138.52 19.50 134.45 88.38 84.28 
1.025 17.17 49.7 224 188.48 304.38 18.80 138.52 19.50 134.45 85.99 83.92 
1.048 17.54 49.9 224 185.73 303.82 18.80 138.52 19.90 137.21 82.88 83.55 
1.087 17.90 50.1 224 184.99 302.88 11.70 135.83 18.90 137.21 82.15 83.53 
1.089 18.28 50.4 224 184.22 302.12 11.90 137.21 18.90 137.21 82.'48 82."8 
1.111 18.87 50.8 224 183.45 301.35 20.10 138.58 18.90 137.21 82.78 81.38 
1.135 19.08 50.9 224 182.82 300.51 20.30 138.88 11.90 137.21 83.03 80.27 
1.158 18.45 51.1 224 181.88 299.78 20.30 138.88 19.90 137.21 82.88 71.81 
1.179 19.85 51.4 224 181.06 288.117 20.30 138.88' 18.90 137.21 82.29 71.50 
1.2 20.22 51.8 223 158.48 287.38 20.20 138.27 18.90 137.21 81.12 71.05 
1.222 20.80 51.8 223 158.72 288.81 20.20 138.27 18.90 137.21 80.74 78.87 
1.243 20.98 52.1 224 158.84 288.73 20.10 138.58 11.90 137.21 80.45 71.08 
1.288 21.38 52.4 224 158.04 285.83 20.10 138.58 11.70 135.83 81.43 78.87 
1.287 21.73 52.8 224 157.30 285.20 20.10 138.58 19.70 135.83 81.08 78.31 
1.31 22.13 52.9 224 158.50 284.38 20.10 138.58 11.80 135.14 81.35 77.90 
1.334 22.55 53.2 224 155.88 283.55 20.10 138.58 11.80 135.14 80.83 77.48 
1.358 22.98' 53.4 224 154.82 282.71 20.10 138.58 11.80 135.14 80.51 77.08 
1.379 23.33 53.7 223 153.29 291.15 20.10 138.58 18.80 135.14 71.73 78.28 
1.4 23.70 54.0 223 152.53 290.42 20.10 138.58 18.40 133.78 80.74 75.82 
1.422 24.06 54.2 223 151.78 289.88 20.10 138.58 18.20 132.38 81.74 75.54 
1.443 24.44 54.5 223 151.03 288.83 20.10 138.58 19.20 132.38 81.38 75.17 
1.484 24.81 54.8 223 150.30 288.20 20.10 138.58 11.10 131.89 81.70 74.81 
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UI 1001 la0IICIIM8d lJnarlllneCI lelt (KWY 34, Monn:le county) 
Teat No. 7 P23781F1/3 
Name Ul.ffl0ffl)e20 
Initial Initial Initial Confining Confining 
Height Oiamete Volume Prwuln Pr9aln 
tmm! {mm} lcm"3! !e!'1 ~! 
145 72.9 605.22 20 137.90 
Specimen Moiltunt Specific Specimen Specimen Specimen Specimsl Unit iSrv Unit Vold &gr.at 
Weight Content GnMty Height Diameter ArN Volume Weight. Weight Raao Saturation 
ts} !"l W!cm"3l !cm} !cm} !cm"2l lcm"3} (g/cm"3l la!cm"3} e s" 
1189.1 25.33 2.7 14.5 7.29 41.74 805.22 1.98 1.5, 0.722 99.18 
Axial Axial Corrected Axial DeYiator a, a, a, Pore Pore Effllctiye q 
Deflection Strain Area Load strea Pf'NIW9 prellt.l'9 p 
!lnl ~l 1cm"2l ~bl ~l ~l le!'1 
1H 
11?!!2 
1m'1 r:> (lcPa} 0.005 0 41.7 41 0 137.90 20 19.9 0.00 
0.033 0.49 41.9 41 0.00 137.90 18.90 137.21 19.9 137.21 0.34 0.34 
0.054 0.86 42.1 41 0.00 137.90 19.90 137.21 19.9 137.21 0.34 0.34 
o.on 1.26 42.3 44 3.16 141.05 19.90 137.21 20.2 139.27 -0.15 1.92 
0.099 1.65 42.4 59 18.87 156.76 19.90 137.21 20.4 140.65 8.33 9.78 
0.12 2.01 , 42.6 69 29.24 167.13 19.90 137.21 20.40 140.65 11.52 14.98 
0.141 2.38 <42.8 74 34.33 172.23 19.90 137.21 20.60 1<42.03 12.68 17.51 
0.162 2.75 42.9 86 48.64 184.53 19.90 137.21 20.60 142.03 18.84 23.66 
0.185 3.15 43.1 98 58.83 198.73 19.90 137.21 20.60 142.03 24.93 29.76 
0.208 3.56 43.3 102 62.70 200.59 19.90 137.21 20.60 1<42.03 26.87 31.69 
0.229 3.92 .43.4 107 67.58 205.47 19.90 137.21 20.60 1<42.03 29.31 34.13 
0.252 <4.33 43.6 110 70.35 208.25 19.90 137.21 20.50 141.34 31.38 35.52 
0.273 <4.69 43.8 113 73.13 211.02 18.90 137.21 20.50 141.34 32.n 38.91 
0.294 5.06 44.0 128 88.02 225.92 19.90 137.21 20.50 141.34 40.22 44.38 
0.318 5.48 44.2 133 92.67 230.57 19.90 137.21 20.50 141.34 42.5<4 46.68 
0.34 5.87 44.3 136 95.30 233.20 19.90 137.21 20.50 141.34 43.86 48.00 
0.361 6.24 44.5 144 102.92 240.82 19.90 137.21 20.50 141.34 47.67 51.81 
0.385 6.66 44.7 148 104.45 242.35 18.90 137.21 20.50 141.34 48.43 52.57 
0.406 7.02 44.9 149 107.01 244.91 19.90 137.21 20.50 141.34 48.71 S3.85 
0.427 7.39 45.1 160 117.45 255.34 19.90 137.21 20.30 139.96 56.31 59.07 
0.448 7.76 45.3 160 116.98 25<4.87 19.90 137.21 20.20 139.27 se.n 58.83 . -~ 
0.489 8.13 45.4 162 118.<47 256.37 19.90 137.21 20.10 138.58 58.20 59.58 
0.49 8.50 45.6 165 120.92 258.82 19.90 137.21 20.00 137.90 80.12 80.81 
0.512 8.88 45.8 165 120.41 258.31 19.90 137.21 19.90 137.21 80.55 80.55 
0.533 9.25 46.0 165 119.93 257.82 19.90 137.21 19.90 137.21 80.31 80.31 
0.554 9.62 46.2 165 119.44 257.34 19.90 137.21 19.60 135.14 82.13 80.06 
0.171 10.00 ..... 4 117 120.II 218.74 11.IO 117.21 11.40 1D.71 N.22 I0.77 
0.597 10.37 48.6 168 121.31 259.21 19.90 137.21 19.20 132.38 65.83 81.00 
0.618 10.74 48.8 168 120.81 258.71. 19.90 137.21 19.00 131.00 88.98 60.75 
0.639 11.11 47.0 168 120.31 258.21 19.90 137.21 18.90 130.31 67.40 60.50 
0.66 11.47 47.1 168 119.82 257.71 19.90 137.21 18.70 128.93 68.53 80.25 
0.681 11.84 47.3 168 119.32 257.21 19.90 137.21 18.60 128.24 68.97 80.00 
0.704 12.24 47.6 168 118.77 256.67 19.90 137.21 18.40 126.86 70.07 59.73 
0.725 12.61 47.8 170 120.14 258.03 19.90 137.21 18.30 126.17 71.45 60.41 
0.748 12.98 48.0 172 121.49 259.38 19.90 137.21 18.20 125.48 72.81 81.09 
0.769 13.38 48.2 172 120.92 258.82 19.90 137.21 18.00 124.11 73.91 60.81 
0.79 13.75 48.4 172 120.41 258.31 19.90 137.21 17.90 123.42 74.34 80.55 
0.811 14.12 48.6 172 119.90 257.79 19.90 137.21 17.70 122.04 75.46 60.29 
0.833 14.50 48.8 172 119.36 257.25 19.90 137.21 17.70 122.04 75.19 60.02 
0.854 14.87 49.0 172 118.85 256.74 19.90 137.21 17.70 122.04 74.94 ss.n 
0.875 15.24 49.2 173 . 119.24 257.13 19.90 137.21 17.70 122.04 75.13 59.96 
0.897 15.63 49.5 173 118.69 256.59 19.90 137.21 17.70 122.04 74.86 59.69 
0.918 15.99 49.7 173 118.18 256.07 19.90 137.21 17.70 122.04 74.60 59.43 
0.939 16.36 49.9 173 117.66 255.55 19.90 137.21 17.70 122.04 7<4.34 59.17 
0.961 16.75 50.1 173 117.12 255.01 19.90 137.21 17.70 122.04 74.07 58.90 
0.982 17.11 50.4 173 116.60 254.49 19.90 137.21 17.70 122.04 73.81 58.64 
1.003 17.48 50.6 173 116.08 253.98 19.90 137.21 17.70 122.04 73.55 58.39 
1.024 17.85 50.8 173 115.56 253.48 19.90 137.21 17.70 122.04 73.30 58.13 
1.045 18.22 51.0 173 115.05 252.94 19.90 137.21 17.70 122.04 73.04 57.87 
1.066 18.59 51.3 173 114.53 252.42 19.90 137.21 17.70 122.04 72.78 57.61 
1.088 18.97 51.5 173 113.99 251.88 19.90 137.21 17.70 122.04 72.51 57.34 
1.109 19.34 51.7 173 113.47 251.36 19.90 137.21 18.30 126.17 68.11 57.08 
1.13 19.71 52.0 173 112.95 250.85 19.90 137.21 18.30 126.17 67.85 56.82 
1.153 20.11 52.2 173 112.39 250.28 19.90 137.21 18.30 126.17 67.57 56.54 
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Unconsolidltad Undrained tat (tfNY 34, Monn. Cony) 
Test No. I P2378/F1/4 
Name uumonroe10 
Initial Initial Initial Confining Confining 
Height Dillmete Volume ~ Prea&n 
(mm) (mm) (cm"3) (psi) (kPa) 
1,49 n.1 818.51 10 88.&5 
Specirnen·Moistur9 Specffic Spectmen Specimen Specimen Specimen Unit Dry Unit Void O.S,..d 
Weight Contant Gravity Height OiarMt« Alea Volume Weight Weight Ratio Saturation 
(g) <") ~cm"3) (cm) (cm) (cm"2) (cm"3) i!cm"3) i!cm"3) • 8" 
1252.6 28.23 2.7 14'.9 7.27 41.51 818.51 2.03 1.80 0.683 108.80 
Axial Axial Corracted Axial Oevilltor 01 Os Os Pont Pont E«.ctiw q 
o.n.ction Strain Alee Load an. ,,...... prNSUf9 p 
(in) <") (cm"2) (lb) (kPa) (kPa) (psi) (kPa) (psi) (lcpa) (kPa) (kPa) 
0.029 0 41.5 50 0 68.95 10 68.95 10.1 88.64 -0.68 0.00 
0.05 0.38 41.7 50 0.00 88.95 10.20 70.33 11 75.84 -8.21 -0.98 
0.071 o.n 41.8 68 20.21 88.18 10.20 70.33 11.1 71.53 3.21 8.4'2 
0.093 1.09 4'2.0 86 38.18 107.10 9.90 88.28 10.7 73.77 13.91 18.4'2 
0.114 1.-15 4'2.1 88 50.69 118.84 8.90 88.28 11 75.84 11.11 25.98 
0.135 1.81 4'2.3 103 55.77 124.n 9.90 88.28 11 75.84 20.84 28.23 
0.157 2.11 4'2.4 108 80.80 129.74 8.90 88.28 11 75.84 23.18 30.74 
0.178 2.54 42.6 116 68.93 137.88 9.90 88.28 11 75.84 71 .22 34.81 
0.2 2.92 4'2.8 130 83.23 152.11 9.90 88.28 11 75.84 34.37 41.98 
0.222 3.29 4'2.9 135 88.09 157.04 9.90 88.28 11 75.84 38.80 44.38 
0.244 3.87 43.1 141 93.94 182.89 9.90 88.28 11 75.84 38.73 47.31 
0.265 4.02 43.3 148 100.79 188.74 10.00 88.95 11 75.84 43.50 SO.«> 
0.289 4.43 43.4 159 111.63 180.57 10.00 88.95 11 75.84 48.92 55.81 
0.312 4.82 43.6 160 112.19 111.14 10.10 89.84 11 75.84 48.54 55.75 
0.336 5.23 43.8 162 113.74 182.88 10.10 98.84 10.80 75.15 51.01 58.52 
0.357 5.59 44.0 165 116.34 115.29 10.10 89.64 10.80 74.46 53.00 57.83 
0.38 5.88 44.2 167 117.87 186.82 10.10 88.64 10.60 73.08 55.14 58.58 
0.401 8.34 44.3 167 117.43 186.37 10.10 89.84 10.30 71.02 58.99 58.37 
0.422 8.70 44.5 168 117.98 188.92 10.10 89.84 10.30 71.02 57.28 58.84 
0.4.u 7.06 44.7 171 120.51 189.46 10.10 89.84 10.20 70.33 58.22 58.91 
0.465 7.43 44.8 1n 121.02 189.98 10.10 89.84 10.20 70.33 58.47 80.18 
0.486 7.79 -15.0 174 122.53 191.47 10.10 89.84 10.00 88.85 11.81 80.82 
0.508 1.17 -15.2 175 123.01 191.98 10.10 89.64 8.90 88.26 82.54 81.18 
0.529 8.52 45.4 176 123.51 192.4'8 10.10 89.64 9.90 88.28 82.79 11.41 
0.55 8.88 .CS.6 178 123.03 191.98 10.10 89.84 8.40 84.81 •. 00 11.17 
0.573 9.27 45.8 176 122.50 191.-15 10.10 89.84 1.20 83.43 17.11 80.90 
0.595 9.65 45.9 178 121.99 190.94 10.10 89.64 9.00 82.0S 88.24 80.85 
0.111 10.01 41.1 171 121.11 180.41 10.10 ...... 8.IO IUI ••• I0.41 0.637 10.38 -16.3 178 121.03 188.97 10.10 89.84 1.70 58.98 98.82 80.17 
0.658 10.n -16.5 178 120.54 189.49 ·10.10 89.84 1.70 58.98 98.58 58.93 
0.679 11.08 -16.7 178 121.96 190.91 10.10 89.84 8.60 59.29 70.98 80.84 
0.701 11.-16 46.9 179 122.40 191.35 10.10 69.64 8.80 58.29 71.20 80.85 
0.722 11.81 47.1 179 121.90 190.85 10.10 89.84 8.50 58.81 71.84 80.81 
0.743 12.17 47.3 179 121.41 190.38 10.10 89.84 8.20 58.54 73.46 80.36 
0.768 12.60 47.5 179 120.82 189.77 10.10 89.64 8.10 55.85 73.85 80.07 
0.789 12.96 47.7 179 120.33 189.27 10.10 89.84 1.10 55.85 73.61 58.82 
0.81 13.31 47.9 179 119.83 188.78 10.10 89.84 8.00 55.18 74.0S 58.57 
0.831 13.67 48.1 · 179 119.34 188.28 10.10 89.64 8.00 55.16 73.80 58.32 
0.852 14.03 48.3 179 118.84 187.79 10.10 88.64 8.00 55.18 73.55 58.08 
0.873 14.38 48.5 179 118.35 187.29 10.10 89.64 7.90 54.47 74.00 58.83 
0.894 14.75 48.7 179 117.85 188.80 10.10 98.64 7.90 54.47 73.75 58.58 
0.915 15.10 48.9 179 117.38 186.30 10.10 89.64 7.90 54.47 73.50 58.33 
0.836 15.-16 49;1 180 117.77 186.71 10.10 69.84 7.90 54.47 73.71 58.54 
0.959 15.85 49.3 180 117.22 188.17 10.10 88.84 7.90 54.47 73.43 58.27 
0.98 18.21 48.5 180 116.n 185.87 10.10 89.84 7.80 S3.78 73.87 58.02 
1.001 16.57 48.8 180 116.22 185.17 10.10 89.84 7.70 53.09 74.31 57.77 
1.023 18.94 50.0 180 115.70 184.85 10.10 89.84 7.80 52.40 74.74' 57.51 
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IJUCOI II :ilhd Undrained INt OfNY 3G, r.tonn. County) 
TNtNo. 9 P23781E1/4 
Name uumonn>e10 
ln&i ln&i ln&i &inAninci ccinWii 
Height Oiarneel Volume ~~
{mm) 
153 
Jmm) ii§ ;ri .61 lTI(! G 
Specimen Moisture Specific si,iidni.i Specimen si,.cimm Specimen Una bryOni Void OegrNof 
Weight Cont8nt Gravity Height Oiamellr Ara Volume Weight Weight Ratio 8abnlion 
1l.1 ~ 
., \i'~ -~1 ~ ~,, 'i'fog3J ~ • 8" ua a:m 
Axial Axial CorreC1lld Axial 0Mllm' 01 Os Os Pen Pen er.ctiw q 
Daflectior'I Shin Ara Load .... ....... ....... p 
a.JP ~ 'cnr'i2 37 l!!2 °?2 D ~ G r.J la u w.;> '1. 
0.047 0.32 '1.9 37 0.00 88.95 · 10.40 71.71 11.2 77."12 -&.88 -1.38 
0.088 0.68 '2.0 64 28.58 97.53 10.40 71.71 11.3 77.91 8.71 12.91 
0.089 1.01 42.2 73 37.98 108.92 1UO 71.71 11.3 77.91 11.40 17.91 
0.11 1.36 '2.3 98 82.02 130.97 10.40 71.71 11.3 77.91 23.43 29.83 
0.131 1.71 '2.5 101 87.04 135.99 10.40 71.71 11.3 77.91 25.94 · 32.14 
0.152 2.06 42.6 104 89.93 138.88 10.50 72.39 11 75.84 29.80 33.24 
0.174 2.42 42.8 111 78.95 145.90 10.10 88.64 11.2 77.22 30.55 31.13 
0.195 2.77 42.9 116 81.86 150.80 10.10 88.64 11.2 77.'12 33.00 40.58 
0.219 3.17 43.1 121 86.68 155.83 10.20 70.33 11.3 77.91 35.07 42.85 
0.241 3.54 43.3 132 97.68 168.61 10.20 70.33 11.3 77.91 40.58 48.14. 
0.283 3.90 43.4 136 101.39 170.34 10.20 70.33 11.3 77.91 G.42 50.01 
0.287 4.30 43.6 141 106.07 175.02 10.20 70.33 1U 78.80 44.07 52.34 
0.308 4.65 43.8 146 110.76 179.71 9.50 15.50 10.8 74.46 41..14 57.11 
0.33 5.01 43.9 160 124.51 193.46 10.10 88.64 11.10 78.53 55.02 91.91 
0.353 5.40 44.1 160 124.01 192.96 10.20 70.33 11.10 78.53 55.11 91.32 
0.374 5.74 44.3 165 128.58 197.52 10.10 88.64 11.10 78.53 57.05 83.94 
0.395 6.09 44.4 168 131.10 200.05 10.10 88.64 11.30 77.91 58.93 15.21 
0.416 8.44 44.6 188 130.62 199.58 10.10 88.64 11.30 77.91 58.88 14.98 
0.438 8.81 44.8 171 133.09 202.03 10.10 88.64 11.10 78.53 S.30 •. 20 
0.459 7.18 45.0 173 134.57 203.51 10.10 88.64 11.10 78.53 .,,04 •. 94 
0.481 7.52 45.1 173 134.04 202.99 10.10 88.64 11.00 75.84 .,,47 •. 97 
0.508 7.94 45.3 178 138.34 207.29 10.10 88.64 11.00 75.84 82.82 98.83 
0.528 8.30. 45.5 181 140.72 209.67 10.10 88.64 11.00 75.84 83.81 70.02 
0.549 8.65 45.7 192 150.90 219.85 10.10 88.64 11.00 75.84 98.90 75.10 
0.57 9.00 45.9 192 150.32 219.27 10.10 88.64 11.00 75.84 88.81 74.82 
0.591 9.35 46.0 192 149.75 218.88 10.10 88.64 11.00 75.84 88.32 74.53 
0.812 9.70 46.2 194 151.10 220.04 10.10 88.64 11.00 75.84 88.00 75.20 
0.833 10.04 46.4 197 153.39 222.34 10.10 88.64 11.00 75.84 70.14 78.35 
0.655 10.41 46.6 198 153.72 222.87 10.10 88.64 11.00 75.84 70.31 78.52 
0.676 10.76 46.8 199 154.07 223.02 10.10 88.64 11.00 75.84 70.49 78.88 
0.697 11.11 47.0 199 153.47 222.42 10.10 88.64 11.00 75.84 70.19 78.39 
0.721 11.50 47.2 204 157.50 226.45 10.10 89.64 11.00 75.84 72.20 78.40 
0.742 11.85 47.4 208 180.64 229.58 10.10 89.64 11.00 75.84 73.77 79.97 
0.783 12.20 47.5 210 181.87 230.82 10.10 88.64 11.00 75.84 74.39 80.59 
0.784 12.55 47.7 210 181.23 230.18 10.10 89.64 11.00 75.84 74.08 80.27 
0.805 12.90 47.9 214 164.30 233.25 10.10 88.64 10.90 75.15 78.29 81.81 
0.827 13.26 48.1 215 164.54 233.48 10.10 89.64 10.80 74.46 77.10 81.92 
1.148 13.11 4U DI 172.11 241.11 11.11 •M 11.10 7.u, •.11 11.74 
0.869 13.96 48.5 '124 171.48 240.41 10.10 89.64 10.70 73.77 81.25 16.39 
0.89 14.31 48.7 '124 170.77 239.72 10.10 89.64 10.70 73.77 80.90 16.04 
0.912 14.68 48.9 '124 170.04 238.99 10.10 88.64 10.50 72.39 81.92 84.88 
0.933 15.02 49.1 '124 189.35 238.29 10.10 88.64 10.30 71.02 82.95 14.33 
0.956 15.41 49.3 225 189.49 238.44 10.10 89.64 10.30 71.02 83.02 84.40 
0.977 15.75 49.5 226 189.69 238.83 10.10 89.64 10.30 71.02 83.12 14.50 
0.998 16.10 49.8 226 188.99 237.93 10.10 88.64 10.10 88.64 84.15 14.15 
1.026 16.57 50.0 '127 168.94 237.89 10.10 89.64 9.60 68.19 87.57 84.12 
1.049 16.95 50.3 227 188.16 237.11 10.10 89.64 8.80 80.97 92.70 83.74 
1.071 17.32 50.5 228 168.31 237.25 10.10 89.64 8.70 59.98 93.46 83.81 
1.092 17.66 50.7 227 166.72 235.67 10.10 89.64 8.70 59.98 92.87 83.01 
1.117 18.08 51.0 229 187.62 236.57 10.20 70.33 8.00 55.18 98.29 83.12 
1.138 18.43 51.2 229 188.91 235.86 10.00 68.95 7.50 51.71 100.89 83.46 
1.159 18.78 SU 229 188.20 235.15 10.00 68.95 7.20 49.64 102.40 83.10 
1.182 19.16 51.6 229 165.42 234.36 10.00 88.95 7.20 49.64 102.01 82.71 
1.203 19.51 51.9 229 164.70 233.65 10.00 88.95 7.10 48.95 102.35 82.35 
1.'12.4 19.86 52.1 229 183.99 232.94 10.00 88.95 7.10 48.95 101.99 82.00 
1.246 20.22 52.3 229 183.24 232.19 10.00 88.95 8.80 46.88 103.88 81.62 
1.267 20.57 52.5 229 162.53 231.48 10.00 68.95 5.90 40.68 109.53 81.26 
1.289 20.93 52.8 229 181.78 230.73 10.00 68.95 5.70 39.30 110.54 80.89 
1.313 21.33 53.1 229 180.97 229.91 10.00 68.95 5.60 38.81 110.82 80.48 
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Ulmiddlad l.k1drlllned tat p,fN'f 34, Monroe Ccu,ty) 
TNt No. 10 P237~113 
Name uumonroe20 
Initial ll'llilll Initial Ccnnng Confining 
Height Oiamete Volume ~~
(mm) (mm) (cm"3) {pel1 (lcPa) 
154 73 644.55 20 137.90 
Specmen MOiltUre Specific Specimen Specmen SpecinWI Specin8n lA'llt Dy lA'llt 
Weight eontert Grawv Height o.meter ANa voune wagtt W9ight 
(g) (!) (gJcmA3) (cm) . (cm) (cm"2) (cm"~ (g/cm"3J cpn:'3) 
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Unconeolidlied Undrllined teat (HWY 3', Mann,e Co&ny) 
Teat No. 11 P23781E1/2 
Name wmonroe30 
Initial Initial Initial Confir*1g Conflr*1g 
Height Diamete Volume PNu&n Pr...ure 
(mm) (mm) (cmA3) (pal) (kPa) 
152 n.s 627.49 30 206.84 
Specimen Moiature Specific Specimen Specimen Specimen Specimen Unit Ory Unit Void Degreeot 
Weight Content Gravity Height Diameter Na Volume WeigN WeigN Ratio Saturation 
(g) (%) (g!cmA32 (cm) (cm) (cmA2) (cn,A3) la!cmA32 {l!cmA3) • 8% 
1299.4 23.9' 2.7 15.2 7.25 41.28 827.48 2.07 1.87 0.818 110.44 
Axial Axial Corrected Ami Deviator er 1 o, o, Pant Pant Effective q 
Deflection strain Ania Load Streu prN1Mft prN1Mft p 
(in) (%) (cmA2) (lb) (kPa) (kPa) (pal) (kPa) (pal) (kpa) (kPa) (kPa) 
0.018 0 41.3 40 0 206.84 30.00 206.84 30 206.84 0.00 0.00 
0.038 0.33 41.4 G 9.87 216.51 30.00 206.84 30 206.8' 4.83 4.83 
0.06 0.70 41.8 53 13.91 220.75 30.00 206.84 30 208.84 8.95 8.95 
0.081 1.05 41.7 58 19.19 226.03 30.00 · 206.84 30 206.8' 9.80 9.80 
0.102 1.40 41.9 65 28.58 233.40 30.00 206.8' 30 208.84 13.28 13.28 
0.123 1.75 42.0 66 27.52 234.37 30.00 206.84 30 206.8' 13.78 13.78 
0.145 2.12 42.2 87 28.48 235.32 30.00 206.84 30 208.84 1424 14.24 
0.166 2.47 42.3 69 30.47 237.32 30.00 206.84 30 208.84 15.24 15.24 
0.188 2.84 42.5 71 32.45 239.30 30.00 206.8' 30 206.84 18.23 18.23 
0.209 3.19 42.8 71 32.34 239.18 30.00 206.84 30 208.8' 18.17 18.17 
0.231 3.56 42.8 71 32.21 239.08 30.00 206.84 30 206.84 18.11 18.11 
0.256 3.98 43.0 73 34.14 240.99 30.00 206.8' 30 208.84 17.07 17.07 
0.277 4.33 43.2 77 38.14 244.99 30.00 206.84 30 208.84 18.07 19.07 
0.298 4.88 43.3 80 41.08 247.93 30.00 206.84 30 208.84 20.54 20.54 
0.319 5.03 43.5 80 40.93 247.78 30.00 206.84 30 206.8' 20.47 20.47 
0.34 5.38 43.8 80 40.78 247.62 30.00 206.84 30 206.84 20.39 20.39 
0.361 5.73 43.8 81 41.65 248.G 30.00 206.84 30 206.84 20.82 20.82 
0.384 8.12 44.0 81 41.48 248.32 30.00 206.84 30 206.84 20.74 20.74 
0.405 8.47 44.1 84 44.34 251.19 30.00 206.84 30 206.84 22.17 22.17 
0.427 8.83 44.3 87 47.18 254.02 30.00 206.84 29.9 206.15 24.28 23.58 
0.448 7.19 44.5 87 47.00 2S3.85 30.00 206.84 29.9 206.15 24.19 23.SO 
0.469 7.54 44.6 88 47.82 254.87 30.00 206.84 29.9 206.15 24.80 23.91 
0.493 7.9' 44.8 90 G.60 258.44 30.00 206.84 29.9 206.15 25.49 24.80 
0.514 8.29 45.0 92 51.39 258.23 30.00 206.84 29.9 206.15 28.38 25.69 
0.535 8.64 45.2 95 54.14 280.99 30.00 206.84 29.9 206.15 27.76 27.07 
0.558 9.02 45.4 96 54.90 281.74 30.00 206.84 29.8 205.46 28.83 27.45 
0.579 9.37 45.6 96 54.88 281.53 30.00 206.M 29.6 204.08 30.10 27.3' 
0.601 9.74 45.7 96 54.46 281.30 30.00 206.84 29.8 204.08 29.99 27.23 
0.622 10.09 45.9 98 14.25 281.09 30.00 206.14 29.5 203.40 30.57 27.13 
0.643 10.44 46.1 98 54.04 280.88 30.00 206.84 29.5 203.40 30.47 27.02 
0.665 10.81 46.3 98 53.82 280.66 30.00 206.84 29.50 203.40 30.38 28.81 
0.687 11.18 46.5 98 55.51 282.35 30.00 206.84 29.30 202.02 32.58 27.75 
0.708 11.53 46.7 98 55.29 282.13 30.00 206.84 29.20 201.33 33.18 27.64 
0.73 11.90 46.9 99 56.01 262.85 30.00 206.M 29.20 201.33 33.52 28.00 
0.752 12.27 47.1 99 55.78 282.62 30.00 206.84 29.00 199.95 34.78 27.89 o.m 12.62 47.2 99 55.55 262.40 30.00 206.84 28.90 199.28 35.38 27.78 
0.795 12.98 47.4 100 58.28 263.10 30.00 206.M 28.40 185.81 39.16 28.13 
0.817 13.35 47.6 100 56.02 262.86 30.00 206.84 28.00 193.05 41.80 28.01 
0.838 13.70 47.8 100 55.79 262.63 30.00 206.84 28.00 183.05 41.69 27.90 
0.859 14.05 48.0 99 54.64 281.48 30.00 206.84 28.00 193.05 41.11 27.32 
0.881 14.42 48.2 101 56.25 263.09 30.00 206.84 28.00 193.05 41.91 28.12 
0.902 14.77 48.4 101 56.02 · 262.86 30.00 206.84 27.90 192.38 42.48 28.01 
0.823 15.12 48.6 101 55.79 262.63 30.00 206.84 27.80 180.30 44.44 27.89 
0.944 15.47 48.8 101 55.56 262.40 30.00 206.84 27.50 189.61 45.02 27.78 
144 
Devlator Stress vs Axial Strain 
P2378E1/2 
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Axial Strain (%) 
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Teat No. 12 P2378/E1/1 
Name uumonroe30 
Initial Initial Initial Confining Confmg 
Height Diamete Volume ~ Preaure 
!mm! (mm! {crrr'3) (~ (kPa! 
14'0 n.5· sn.95 30 206.84 
Specimen Moi8tl.n Specific Specimen Specimen Specimen Specimen Uni Dry Unit Void Degree of 
Weight Content Gravity Height Oillmeter Na Voune w--- Weigti Ratio Sm.ntion (g) l"! W!cm"3! lcm! icm> lcrrr'2! (crrr'3! la!crrr'3J W!crrr'3J e 8% 
1215.3 19.36 2.7 14 7.25 41.28· 577.95 2.10 1.78 0.533 103.82 
Axial Axial Corrected Axial Devilltor C,t Os Os Pore Pore . Effective q 
Deflection Strain Alea Load Streu ....... ....... p 
(In) (%) (cm"2) (lb) ~2 (kPa) (pel) (kPa) (pel) ~) (kPa) (kPa) 
0.029 0 41.3 42 0 206.84 30.00 206.84 30.1 207.53 ~-69 0.00 
0.053 0."4 41.5 64 23.80 230."4 30.00 206.84 30.1 207.53 . 11.: 1 11.80 
0.074 0.82 41.8 69 28.88 235.70 30.00 206.84 30.1 207.53 13.74 14.43 
0.096 1.22 41.8 71 30.87 237.71 30.00 206.84 30.1 207.53 14.74 15.43 
0.118 1.81 42.0 96 57.25 264.09 30.00 206.84 30.1 207.53 27.93 28.82 
0.139 2.00 42.1 101 82.30 269.15 30.00 206.84 30.1 207.53 30.48 31.15 
0.16 2.38 42.3 103 64.17 271.01 30.00 206.84 30.1 207.53 31.38 32.08 
0.182 2.78 42.5 110 71.24 278.08 30.00 206.84 30.1 207.53 34~93 35.82 
0.203 3.16 42.6 115 76.17 283.02 30.00 206.84 30.1 207.53 37.40 38.09 
0.225 3.56 42.8 115 75.88 282.70 30.00 206.84 30.1 207.53 37.24 37.93 
0.2-16 3.94 43.0 131 92.12 298.97 30.00 206.84 30.1 207.53 45.37 a.08 
0.273 4.43 43.2 133 93.71 300.56 30.00 206.84 30.1 207.53 a.11 a.ee 
0.294 4.81 43.4 136 96.42 303.28 30.00 206.84 30.1 207.53 47.52 4'8.21 
0.315 5.19 43.5 141 101.14 307.98 30.00 206.84 30.1 207.53 49.88 50.57 · 
0.337 5.59 43.7 143 102.75 309.59 30.00 206.84 30.1 207.53 50.88 51.37 
0.358 5.97 43.9 144 103.35 310.19 30.00 206.84 30.1 207.53 50.98 51.87 
0.38 8.37 "4.1 14'8 106.94 313.79 30.00 206.84 30.1 207.53 52.78 53.47 
0.401 8.75 "4.3 148 106.51 313.35 30.00 206.84 30.1 207.53 52.56 53.25 
0.422 7.13 "4.5 149 107.07 313.92 30.00 206.84 30.1 207.53 52.86 53.54 
0.446 7.57 "4.7 149 106.57 313.41 30.00 206.84 30 206.84 53.29 53.29 
0.467 7.95 "4.8 151 108.12 314.96 30.00 206.84 30 206.84 54.08 54.08 
0.488 8.33 45.0 160 116.56 323 . .u> 30.00 206.84 30 206.84 58.28 58.28 
0.511 8.74 45.2 180 116.03 322.87 30.00 206.84 30 208.84 58.01 58.01 
0.532 9.13 45.4 180 115.54 322.38 30.00 206.84 29.8 205.46 S.15 57.77 
0.553 9.51 45.6 180 115.06 321.90 30.00 206.84 29.7 204.77 !59.80 57.53 
0.575 9.11 45.8 180 114.55 321.39 30.00 206.84 29.7 204.77 18.34 57.28 
0.598 10.32 -16.0 162 115.95 322.80 30.00 206.84 29.7 204.77 80.04 57.98 
0.819 10.70 46.2 162 115.46 322.30 30.00 206.84 29.8 204.08 80.49 57.73 
0.641 11.10 46.4 162 114.94 321.79 30.00 206.84 29.6 204.08 80.23 57.47 
0.662 11.48 46.6 162 114.45 321.29 30.00 206.84 29.5 203.40 80.67 57.23 
0 2 
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Uncoatloldated Undrained ta1t (HWY 34, Monroe County) 
Teat No. 13 P2371101/4 
Name uumonroe10 
Initial lnlilll Initial Conftr*'sl Confining 
Height Dillmlte Vokane Pr.... ,.._.. 
(mm) (mm) icrnA3) ~ (kPII) 
1-46 n.e 808.39 10 88.95 
Specimen Moisture Specfflc Specimen·Specimen Specimen Specimen Unit Dry Unit Void Degree of 
Weight Comnt Gravtty Height Diameter Alea Voll.me Weight Weight Ratio Sabntion 
(g) (')') {a!cmA3) (cm) (cm) (cmA2) (cn,A3) i!cm'! i!cmA! • s" 
1255.4 21.38 2.7 14.6 7.29 41.74 809.39 2.08 1.70 0.591 102.97 
Axial Axial Corrected Axial Deviator a, as Os Pore Pore er.ctiw q 
Deflection strain Alea Load StNa ,,....... ,,....... p 
(In) (!) (cmA2) (lb) (kPa) (kPa) (psi) (kPa) (psi) (lcpa) (kPa) (kPa) 
0.034' 0 41.7 31 0 88.95 10.00 68.95 10.0 68.95 0.00 0.00 
0.055 0.37 41.9 36 5.31 74.26 10.00 68.95 10.0 68.95 · 2.85 2.85 
0.078 o.n 42.1 80 30.87 99.62 10.00 68.95 10.0 68.95 15.33 15.33 
0.099 1.13 42.2 68 38.99 107.93 10.00 68.95 10.0 68.95 19.4'9 18.4'9 
0.120 1.50 42.4 86 57.74 126.68 10.00 68.95 10.0 68.95 28.87 28.87 
0.143 1.90 42.5 98 70.05. 139.00 10.00 68.95 10.0 68.95 35.02· 35.02 
0.164 2.26 42.7 104 76.04 144.99 10.00 68.95 10.0 88.95 38.02 38.02 
0.185 2.63 42.9 110 81.98 150.93 10.00 68.95 10.0 88.95 40.99 «>.99 
0.206 2.99 43.0 112 83.74 152.69 10.00 68.95 10.0 68.95 41.87 41.87 
0.227 3.36 43.2 120 91.66 180.61 10.00 68.95 10.0 68.95 45.83 45.83 
0.248 3.72 43.4 130 101.58 170.53 8.90 68.26 10.0 88.95 50.44 51.13 
0.269 4.09 43.5 134 105.28 174.23 8.90 68.26 10.0 68.95 52.30 52.99 
0.290 4.45 43.7 136 106.92 175.86 9.90 68.26 10.0 68.95 53.11 53.80 
0.313 4.85 43.9 141 111.54 180.49 8.90 68.26 10.0 88.95 55.42 58.11 
0.334 5.22 44.0 144 114.14 183.09 8.90 68.26 10.0 68.95 58.73 57.42 
0.355 5.58 44.2 148 117.73 186.87 8.90 68.26 10.0 88.95 58.52 S.21 
0.378 5.98 44.4 180 129.25 198.20 8.90 68.26 10.0 88.95 84.28 84.97 
0.400 8.37 44.6 180 128.72 197.87 8.90 18.26 10.0 68.95 84.02 84.71 
0.421 6.73 44.8 160 128.22 197.17 8.90 68.26 10.0 88.95 13.n 84.48 
0.442 7.10 44.9 162 129.70 198.65 9.90 88.26 10.0 88.95 84.50 85.18 
0.465 7.50 45.1 164 131.11 200.06 9.90 18.26 10.0 88.95 85.21 85.90 
0.486 7.86 45.3 166 132.56 201.51 9.80 88.26 10.2 70.33 84.58 88.62 
0.507 8.23 45.5 168 133.99 202.94 10.00 88.95 10.3 71.02 84.93 81.99 
0.528 8.59 45.7 169 134.43 203.38 10.10 89.64 10.4 71.71 84.80 88.87 
0.549 8.96 45.8 170 134.86 203.81 10.10 89.64 10.6 73.08 63.84 87.08 
0.571 9.34 46.0 173 137.19 208.14 10.10 89.64 10.6 73.08 84.80 68.25 
0.593 9.73 46.2 174 137.58 208.52 10.10 69.64 10.6 73.08 85.00 88.44 
0.814 10.0I 41.4 178 138.94 207.88 10.10 11.84 10.1 n.oa 11.18 11.12 
0.641 10.56 46.7 1n 139.18 208.11 10.10 89.64 10.6 73.08 85.79 88.24 
0.662 10.93 46.9 179 140.49 209.44 10.10 89.64 10.6 73.08 88.45 89.90 
0.683 11.29 47.1 186 146.54 215.48 10.10 89.64 10.6 73.08 89.48 72.92 
0.704 11.66 47.2 192 151.58 220.53 10.10 89.64 10.6 73.08 72.00 75.45 
0.725 12.02 47.4 192 150.95 219.90 10.10 89.64 10.6 73.08 71.88 75.13 
0.746 12.39 47.6 193 151.26 220.21 10.10 89.64 10.6 73.08 71.84 75.29 
0.767 12.75 47.8 UM 151.56 220.51 10.10 89.64 10.6 73.08 71.99 75.44 
0.788 13.12 48.0 194 150.92 219.87 10.10 89.64 10.5 72.39 72.38 75.12 
0.809 13.48 48.2 197 153.06 222.00 10.10 89.64 10.5 72.39 73.43 78.18 
0.830 13.85 48.4 197 152.41 221.36 10.10 89.64 10.5 72.39 73.10 75.88 
0.851 14.21 48.7 198 152.68 221.63 10.10 89.64 10.4 71.71 73.93 75.99 
0.872 14.58 48.9 199 152.94 221.89 10.10 69.&4 10.4 71.71 74.06 78.12 
0.894 14.98 49.1 199 152.25 221.20 10.10 89.64 10.3 71.02 74.40 75.78 
0.915 15.33 49.3 202 154.31 223.25 10.10 89.64 10.3 71.02 75.43 78.81 
0.936 15.69 49.5 207 158.13 227.08 10.10 69.&4 10.3 71.02 n.34 78.72 
0.959 18.09 49.7 208 158.28 227.22 10.10 69.64 10.3 71.02 n.41 78.79 
0.982 16.49 50.0 209 158.41 227.36 10.10 69.&4 10.2 70.33 78.17 78.88 
1.003 16.86 50.2 215 163.03 231.98 10.10 69.64 10.1 69.&4 81.17 81.17 
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UIICOI~ Undrained teat~ 34, MDnrae Caunty) 
TNINo. 14 P237&'C1/1 
Name uurnonroe30 
Initial Initial Initial Confnng Confining 
Height ....... Volume Pr.... Preaure 
smm2 smm2 ScmA32 e1 ~2 
143 73.2 801.79 30 206.84 
Specimen Moisture Specific Specimen Specimen Speci,nN Specimm Unit OryUnil Void Degreed 
Weight Content Gravity Height ·Diameter hN Volume Weight. Weight Ratio Sahntion 
182 l!:2 m!cmA32 !cm} scm2 !cm"2) !crrr'!l W:!cmA!l m!cmA!l • S'Mi 
1209 23.01 2.7 14.3 U2 42.08 801.79 2.01 1.13 0.863 88.92 
Axial Axial Corrected Axial Deviator a, a, a, Pare Pant Etfecliwt q 
Deflection Strain hN Lmd StrNa ........ ........ p 
~"2 ~2 scmA22 ~2 !e!2 ~2 Se!!2 ~2 e!2 !!!!2 ~2 ~2 
0.032 0 42.1 48 0 206.84 30.00 208.84 30.1 207.53 .0.89 0.00 
0.054 0.31 42.2 17 51.59 251.43 30.00 208.14 30.1 207.53 25.11 25.80 
0.075 0.78 42.4 112 87.13 273.97 30.00 208.84 30.1 207.53 32.88 33.57 
0.096 1.14 42.6 128 83.60 290.44 30.00 208.84 30.1 207.53 41.11 41.80 
0.120 · 1.58 42.8 180 116.53 323.38 29.90 208.15 30.1 207.53 57.23 51.81 
0.141 UM 42.9 185 121.27 328.12 29.90 208.15 30.1 207.53 59.80 80.98 
0.162 2.31 43.1 172 128.04 334.88 29.90 206.15 30.1 207.53 12.99 M.37 
0.186 2.74 43.3 1n 132.62 339.47 29.90 206.15 30.1 207.53 86.28 .88.68 
0.207 3.11 43.4 182 137.24 344.08 21.90 208.15 30.1 207.53 87.51 81.96 
0.228 3.48 43.6 186 140.79 347.63 29.90 206.15 30.1 207.53 88.38 70.74 
0.250 1.87 43.8 112 141.31 313.11 21.10 208.11 IG.1 -.r.u 72.12 7UO 
0.271 4.25 43.9 192 145.75 352.59 29.90 208.15 30.1 207.53 71.84 73.22 
0.292 4.62 44.1 192 145.18 352.02 29.90 208.15 30.1 207.53 71.51 72.93 
0.315 5.03 44.3 192 144.58 351.40 29.90 208.15 30.1 207.53 71.24 72.62 
0.337 5.42 ·44.5 192 143.96 350.80 29.90 208.15 30.1 207.53 70.95 72.33 
0.358 5.79 44.7 192 143.39 350.24 29.90 208.15 30 208.84 71.35 72.04 
0.385 1.27 44.9 192 142.68 349.51 29.90 208.15 29.7 204.n 73.08 71.81 
0.406 8.84 45.1 192 142.10 348.94 29.90 208.15 29.7 204.n 12.n 71.39 
0.427 7.02 45.3 192 141.53 348.37 29.90 208.15 29.7 204.n ·12 • .a 71.11 
0.449 7.41 45.4 192 140.93 347.78 29.90 208.15 29.7 204.n 72.19 70.81 
0.470 7.78 '.45.6 192 140.37 347.21 29.90 206.15 29.7 204.n 71.91 70.53 
.... 
0.491 8.15 45.8 192 139.80 348.64 29.90 -208.15 29.7 204.n 71.12 70.24 
0.513 8.54 48.0 192 139.20 346.05 29.90 208.15 29.8 204.08 72.01 89.95 
0.534 8.92 "48.2 192 138.84 345.48 29.90 208.15 29.5 203.40 72.42 ••• 0.555 9.29 "48.4 192 138.07 344.91 29.90 208.15 21.4 202.71 72.83 •. 38 
0.576 9.68 "48.6 192 137.50 344.34 29.90 208.15 29.4 202.71 72.54 19.09 
0.598 10.05 "48.8 192 136.91 343.75 29.90 208.15 29.4 202.71 72.24 U.80 
0.619 10.43 47.0 191 135.39 342.23 29.90 208.15 29.4 202.71 7U8 81.04 
0.640 10.80 47.2 192 135.n 342.61 29.90 208.15 29.4 202.71 71.81 81.23 
0.681 11.17 47.4 192 135.20 342.05 29.90 208.15 29.4 202.71 71.31 87.95 
0.682 11.55 47.6 191 133.70 340.S4 29.90 208.15 29.4 202.71 70.M 87.19 
0.703 11.92 47.8 191 133.14 339.98 29.90 206.15 29.4 202.71 70.38 88.91 
0.724 12.29 48.0 186 127.94 334.78 29.90 208.15 29.4 202.71 87.78 M.31 
0.745 12.68 48.2 178 120.01 326.85 29.90 208.15 29.4 202.71 13.80 80.35 
0.789 13.09 48.4 174 115.75 322.59 29.90 208.15 29.4 202.71 81.87 58.22 
0.790 13.,48 48.6 170 111.59 318.43 29.80 205.48 29.4 202.71 59.24 58.49 
0.811 13.84 48.8 168 107.47 314.31 29.80 205.<46 29.4 202.71 57.18 54.42 
0.833 14.23 49.1 185 108.07 312.92 29.80 205.""8 29.4 202.71 58.48 53.73 
0.854 14.80 49.3 184 104.71 311.55 29.80 205.,48 29.50 203.40 55.11 53.04 
0.876 14.99 49.5 160 100.64 307.48 29.80 205.48 29.70 204.n 51.70 51.01 
0.897 15.36 49.7 160 100.19 307.04 29.80 205.,48 29.80 205.46 50.79 50.79 
0.918 15.74 49.9 159 98.88 305.71 29.80 205.46 29.80 205.46 50.12 50.12 
0.939 16.11 50.2 151 91.33 298.17 29.80 205.46 29.90 206.15 45.87 48.38 
0.960 16.48 50.4 148 88.28 295.12 29.80 205.46 29.90 206.15 44.14 44.83 
0.981 16.86 50.6 147 87.00 293.85 29.80 205.48 30.00 206.84 42.81 44.19 
1.002 17.23 50.8 144 83.99 290.83 29.80 205.46 30.00 208.84 41.30 42.68 
1.025 17.84 51.1 144 83.57 290.42 29.80 205.48 30.00 208.84 41.10 42.48 
1.046 18.01 51.3 143 82.33 289.17 29.80 205.46 30.00 208.84 40.48 41.85 
1.087 18.38 51.6 139 78.50 285.35 30.50 210.29 30.90 213.05 34.n 37.53 
1.089 11.n 51.8 139 78.13 284.97 30.00 208.84 30.90 213.05 32.ae 39.08 
1.110 19.15 52.0 137 76.08 282.90 30.00 208.84 30.70 211.67 33.20 38.03 
1.131 19.52 52.3 136 74.86 281.70 30.00 208.84 30.80 210.98 33.29 37.43 
1.153 19.91 52.5 135 73.65 280.49 30.00 208.84 30.60 210.98 32.89 38.82 
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Uncm ...... Undrmnad 1111t ~ 34, Mann,e Caunly) 
TNINo. 15 P237&'C112 
Name uumonroe20 
Initial Initial Initial Confining Confir*'II 
Height DlanMe Volume ........ ,,...... 
!mm2 fmm2 !cm"! e!l (11Pa) 
141 72.4 580.48 20 137.IO 
SpecimenMoiltur8 Specific Specirnm Specir'lwl Specirnm Spanan [Q_ biyOni Vaid &;,..ai 
Weight Content Gnlvity ....... 0iilmlW Ara Vaune Weiglll w....,.. Ratio Santian 
mi 1!? fi!cmA!! icnt! ~cm! tcmAf E fl!cm"3> ~ • n 1185 20.88 2.7 14.1 .24 41.1 2.04. olii . .. 
' 
Axial Axial ComN:led Axial Dawialar a, o, o, Par9 Par9 EIJllalM q 
Oeflectian Strain Alea Laad Sha ........ ........ p 
~"? 1!! !cm"~ ~2 (11Pa) ~! e2 !!!!2 e2 (kpa) (11Pa) (11Pa) 
0.041 0 41.2 14 0 137.IO 20 137.IO 20.1 131.51 .0.18 0.00 
0.062 0.38 41.3 • 34.44 172.34 20.10 131.51 20.1 131.58 11.18 11.88 0.083 0.71 41.5 107 46.11 114.00 20.10 138.58 20.1 131.58 22.71 22.71 
0.104 1.13 41.1 128 88.37 205.21 20.10 131.58 20.1 131.58 33.14 33.14 
0.129 1.59 41.8 133 73.37 211.27 20.10 131.51 20.1 131.58 31.34 31.34 
0.150 1.- 42.0 142 12.82 220.52 20.10 138.51 20.1 131.58 40.17 40.17 
0.171 2.34 42.2 144 14.41 222.31 20.10 138.58 20.1 131.58 41.18 41.18 
0.193 2.74 42.3 145 85.12 223.02 20.10 138.51 20.1 138.58 42.22 42.22 
0.214 1.12 42.1 141 17.13 221.13 20.10 1•.11 20.1 111.11 41.12 41.12 
0.235 3.49 42.7 148 87.51 225.48 20.10 131.51 20.1 131.58 43.45 43.45 
0.257 3.19 42.8 141 87.23 225.12 20.10 131.58 20.1 138.58 43.27 43.27 
0.278 4.27 43.0 145 13.78 221.88 20.10 138.58 20.1 138.58 41.!55 41.55 
0.299 4.85 43.2 144 12.42 220.32 20.10 138.51 20.1 138.58 40.17 40.87 
0.321 5.04 43.4 144 12.08 21U7 20.10 131.51 20.1 138.58 40.18 40.18 
0.342 5.42 43.5 140 77.N 215.51 20.10 138.58 20.1 131.58 31.41 38.49 
0.363 5.10 43.7 138 75.32 213.21 20.10 138.51 20.1 131.51 37.31 37.31 
0.314 1.18 43.9 138 '11.02 212.91 20.10 138.51 20.1 138.58 37.11 37.11 
0.405 1.51 44.1 134 70.17 205.57 20.10 138.51 20.1 138.51 34.11 34.91 
0.428 8.94 44.2 132 ea.31 208.27 20.10 138.51 20.1 -138.51 33.14 33.14 
0.448 7.33 44.4 129 15.08 202.- 20.10 138.58 20.1 138.51 32.20 32.20 
0.469 7.71 44.8 129 14.12 202.71 20.10 138.51 20.1 138.51 32.De 32.08 
0.490 8.09 44.8 129 &US 202.45 20.10 131.51 20.1 138.51 31.13 31.13 
0.511 8.47 45.0 129 14.29 202.18 20.10 138.58 20.1 138.51 31.10 31.80 
0.532 8.14 45.2 129 14.02 201.91 20.10 138.51 20.1 138.51 31.17 31.17 
0.554 9.24 45.4 129 13.74 201.84 20.10 138.51 20.1 138.51 31.53 31.53 
0.576 9.14 45.6 129 13 . ..S 201.31 20.10 138.51 20.1 131.51 31.31 31.31 
0.597 10.02 45.8 129 13.20 201.09 20.10 131.51 20.1 138.51 31.25 31.25 
0.618 10.38 45.9 129 82.13 200.13 20.10 138.51 20.1 131.51 31.12 31.12 
0.841 10.81 ..S.2 129 82.84 200.54 20.10 138.58 20.1 131.51 30.91 30.91 
0.662 11.19 ..S.4 129 82.37 200.27 20.10 138.51 20.1 138.58 30.14 30.14 
0.883 11.57 ..S.6 129 82.11 200.00 20.10 138.51 20.1 131.51 30.71 30.71 
0.705 11.N 46.8 129 11.13 119.73 20.10 138.51 20.1 131.51 30.57 30.57 
0.726 12.34 47.0 128 10.82 1•.s1 ·20.10 138.51 20 137.IO 30.15 21.-
0.747 12.72 47.2 128 10.38 198.25 20.10 138.51 19.8 131.52 31.IO 29.13 
0.769 13.11 47.4 128 10.08 197.98 20.10 138.51 11.8 131.52 31.76- 29.70 
0.790 13.49 47.6 128 59.12 197.72 20.10 138.51 19.7 135.13 32.32 21.57 
0.811 13.87 47.8 128 58.56 117.45 20.10 131.51 19.7 135.13 32.19 29.43 
0.833 14.27 48.0 128 !58.29 197.18 20.10 138.58 19.7 135.13 32.08 21.30 
0.858 14.88 48.3 128 59.00 118.19 20.10 131.58 19.10 135.14 32.10 21.15 
0.877 15.08 41.5 128 51.74 198.13 20.10 138.51 19.50 134.45 33.18 21.02 
0.899 15.48 41.7 128 51.48 118.31 20.10 138.51 11.50 134.45 33.02 28.88 
0.921 15.85 48.9 128 51.19 196.08 20.00 137.90 19.50 134.45 32.54 21.09 
0.942 18.23 48.1 128 57.13 195.12 20.00 137.90 19.50 134.45 32.41 28.18 
0.913 18.81 49.4 128 57.17 195.51 20.00 137.IO 11.50 134.45 32.28 28.13 
0.914 18.11 41.1 128 57.40 195.30 20.00 137.90 19.50 134.45 32.15 28.70 
1.005 17.37 41.8 128 57.14 195.04 20.00 137.80 11.50 134.45 32.02 21.57 
1.026 17.74 50.0 128 58.11 194.71 20.00 137.90 11.50 134.45 31.89 28.44 
1.047 18.12 50.3 128 58.82 194.51 20.00 137.80 11.50 134.45 31.71 28.31 
1.089 11.52 50.5 128 58.35 194.24 20.00 137.80 11.50 134.45 31.82 28.17 
1.090 11.80 50.8 128 51.08 113.98 20.00 137.80 19.50 134.45 31.41 28.04 
1.112 11.21 51.0 128 55.11 113.70 20.00 137.90 19.40 133.71 32.04 27.IO 
1.134 19.89 51.3 121 51.40 194.30 20.00 137.90 11.40 133.71 32.34' 28.20 
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lkm-*lad lhhined llllt (HWY34, MonrDe Caunly) 
Ttlllt No. 18 P237&'C1/3 
Name wmonroe10 
Initial Initial ln&i w w 
HelgtC ilrMte Volume PrwNln PrwNln 
cmmi (mm) (cnr'3) ~ 
(lcPI) 
141 72.9 588.52 ili8 
siiedmen Umtur Sped&; siiedmen siiedmen siiedmen sa- ca~ b;ta o;a beg,..cir 
w ... Content GnMty Hligtt DlarMtlr Ara Ve*.- Welght·',Welgtt Rlli> Sllturlltion 
(g) ~) (glcmA3l (cm) (cm) (cm"2) El <en?. <e;? • n Ha! 20.68 i1 14.1 7.29 41.74 aa,a S5.04 
Axial Axial Corrected Axilll OeYilltor o, •• •• Para Para ~ q 
Oeftectior'I Strain Ala Lmd Slreea pnalft sn-n p 
(in) (%) (cm"2) (lb) f?> G <;> (lcPI) <;> (lcpa) C (lcPI) 0.035 0 41.7 50 KM KM aoo 
0.057 O.«J 41.9 50 0.00 ea.95 uo 88.26 10 88.95 -0.34 0.34 
0.078 o.n 42.1 80 31.n 100.87 uo 88.28 0 0.00 84.48 18.21 
0.099 1.15 42.2 101 53.n 122.87 sum 88.28 10.8 74.48 21.00 27.21 
0.120 1.53 42.4 115 88.21 137.18 8.90 88.26 10.9 75.15 27.58 34.45 
0.142 1.93 42.6 129 · 82.57 151.52 8.90 ea.28 10.8 74.48 35.42 4Ul3 
0.163 2.31 42.7 140 Sl3.70 182.85 8.90 ea.28 11.3 77.91 37.54 47.20 
0.184 2.68 42.9 152 105.79 174.73 8.90 ea.28 11.3 77.91 43.58 53.24 
0.205 3.06 43.1 181 114.87 183.62 8.90 88.28 11.3 77.91 41.03 57.88 
0.226 3...C 43.2 185 118.34 187.29 sum 88.28 11.3 77.91 48.88 S.51 
0.248 3.84 43.4 168 120.93 189.88 8.90 88.28 11.3 77.91 51.18 eD.81 
0.269 4.22 43.6 170 122.50 191 . ..C 9.90 ea.28. 11.3 77.91 51.SM 81.59 
0.290 4.59 43.7 173 125.06 194.01 8.90 88.28 11.3 77.91 53.22 82.88 
0.311 4.97 43.9 174 125.58 194.53 9.90 88.28 11.3 77.91 53.48 83.13 
0.333 5.37 ..C.1 174 125.05 194.00 9.90 88.28 11.3 77.91 53.22 82.87 
0.354 5.75 ..C.3 175 125.58 194.51 8.90 88.28 11.3 77.91 $3.47 83.12 
1.377 1.11 .... ., 178 121.81 tM.15 I.II 11.21 ti.I 15.15 91.AS 13..35 
0.398 8.54 ..C.7 176 125.50 194.45 8.90 88.28- 10.8 74.46 58.89 83.09 
0.419 8.92 ..C.8 176 124.99 193.94 8.90 ea.28 10.7 73.77 57.32 82.84 
O ...c4 7.37 45.1 177 125.37 194.32 8.90 88.28 10.5 72.39 58.89 83.03 
0.485 7.75 45.2 177 124.86 193.81 8.90 88.28 10.5 72.39 58.64 82.78 
0.486 8.12 45.4 177 124.35 193.30 8.90 88.26 10.5 72.39 58.38 82.52 
0.507 8.50 45.6 177 123.84 192.79 8.90 88.28 10.5 72.39 58.13 82.28 
0.529 8.90 45.8 177 123.30 192.25 10.00 88.95 10.5 72.39 58.20 81.85 
0.550 9.28 48.0 177 122.79 181.74 10.00 88.95 10.5 72.39 57.85 81.39 
0.571 9.86 48.2 178 123.24 192.19 10.10 88.64 10.5 72.39 58.52 81.28 
0.592 10.03 48.4 179 123.68 192.63 10.10 88.64 10.5 n.39 58.74 81.50 
0.613 10.41 46.6 179 123.16 192.11 10.10 89.64 10.5 72.39 58.48 81.24 
0.635 10.81 48.8 179 122.62 191.57 10.10 88.64 10.3 71.02 S.59 80.96 
0.657 11.20 47.0 179 122.07 191.02 10.10 89.64 10 ea.es 81.38 80.89 
0.678 11.58 47.2 179 121.55 190.50 10.10 69.64 9.9 68.26 61.81 80.43 
0.705 12.07 47.5 179 120.88 189.83 10.10 89.64 9.9 68.28 81.48 80.10 
0.726 12.45 47.7 179 120.38 189.31 10.10 e&.64 8.8 87.57 81.91 S.84 
0.747 12.83 47.9 179 119.84 188.79 10.10 89.64 9.7 88.88 82.34 S.58 
0.768 13.20 48.1 179 · 119.32 188.27 10.10 89.64 8.8 88.19 82.76 S.32 
0.789 13.58 48.3 179 118.80 187.75 10.10 88.64 9.4 64.81 63.88 51.06 
0.810 13.96 48.5 179 118.28 187.23 10.10 88.64 8.9 81.38 87.07 58.80 
0.832 14.36 48.7 179 117.74 186.69 10.10 89.64 8.9 81.36 88.80 58.52 
0.853 14.74 49.0 179 117.22 186.17 10.10 89.64 8.90 81.38 88.54 58.26 
0.874 15.11 49.2 179 116.70 185.85 10.10 69.64 8.80 80.67 66.97 58.00 
0.897 15.53 49.4 179 116.13 185.08 10.10 89.64 8.80 80.67 88.68 57.n 
0.918 15.91 49.6 177 113.82 182.76 10.10 89.64 8.80 80.67 85.53 58.58 
0.939 16.28 49.9 175 111.52 180.47 10.10 89.64 8.70 S.98 85.07 S5.42 
0.961 16.68 50.1 174 110.10 179.05 10.10 89.64 8.70 S.98 64.38 54.71 
0.982 17.06 50.3 168 104.30 173.25 10.10 e&.64 8.70 S.98 81.48 51.81 
1.()03 17 . ..C 50.6 164 100.31 169.25 10.10 69.64 8.70 S.98 59.46 '18.81 
1.025 17.83 50.8 161 97.20 166.15 10.10 69.64 8.70 59.98 57.91 48.25 
1.046 18.21 51.0 148 85.42 154.37 10.10 69.64 &70 59.98 52.02 42.36 
1.067 18.59 51.3 146 83.29 152.24 10.10 89.64 8.70 59.98 50.95 41.30 
1.089 18.99 51.5 145 82.02 150.97 10.10 89.64 8.70 59.98 50.32 40.87 
1.110 19.37 51.8 143 79.92 148.87 10.10 e&.64 8.70 S.98 49.27 39.81 
1.131 19.74 52.0 142 78.69 147.64 10.10 89.64 8.70 59.98 48.85 39.00 
1.153 20.14 52.3 141 77.45 146.«J 10.10 89.64 8.70 59.98 48.03 38.38 
1.174 20.52 52.5 141 n.oe 146.03 10.10 89.64 8.70 51.98 47.85 38.20 
1.195 20.90 52.8 138 74.19 143.13 10.10 89.64 8.70 58.98 46.40 38.75 
1.217 21.29 53.0 138 73.81 142.76 10.10 69.64 8.70 59.98 48.21 38.58 
1.238 21.67 53.3 138 73.46 142.41 10.10 69.64 8.70 58.98 48.04 38.38 
1.259 22.05 53.5 136 71 . ..C 1«J.39 10.10 69.64 8.70 S&.98 45.03 ,35.38 
1.281 22.45 53.8 136 71.08 140.03 10.10 69.64 8.80 80.87 ..C.16 35.20 
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U.10011wcAcllllteci lhhined talt PfNY 34, Monroe 0u1ly) 
Teet No. 17 P2379181f2. 
Name uumonroe20 
Initial Initial Initial Confining Confining 
Height Dillmllte Voll.me PraNure PraNure 
(mm) ~? (crn"3) le!!! ~) 147 .7 627.11 20 137.90 
SpecinW'I Moilture speciric Specimen Specmen Specman Specman Uni biyUnl vm:s bii,eeot 
Weight Contert GnMly Height o.m.ter Ala Voune Weight· Weight Ratio SaulltiDn 
~l i"l (gtcm"3l 1cm1 ra~ (cm"~ (crn"3) (alcm"3l <ar.;;31 • n 1305.8 17.89 2.7 14. 42.68 827.11 2.08 1. 0.529 96.88 
AJCial A>eial Con8cted A>eial 0MltDr' er I era 01 Pin Pore 8f8ctN9 q 
Oeftectlon Strain ArN Load Straa ,._... ~ p 
(In) (%} (crn"2} (lb) ~) ~) le!!! 
1R 
<P'2 ;;> (lcPa} (kPa) 0.034 0 42.7 61 0 137.90 20 20.1 1~58 -0.69 0.00 
0.057 0.40 42.8 88 28.04 185.94 20 137.90 20.1 138.58 13.33 14.02 
0.081 0.81 43.0 103 43.44 181.33 20 137.80 20.1 138.58 21.03 21.n 
0.102 1.17 43.2 128 69.04 206.94 20 137.90 20.1 138.58 33.83 34.52 
0.123 1.54 43.3 139 80.08 217.98 20 137.90 20.1 138.58 38.35 «>.04 
0.144 1.80 43.5 145 85.92 223.82 20 137.90 20.1 138.58 C.27 C.96 
0.165 2.26 43.6 160 100.89 238.79 20 137.90 20.1 138.58 49.78 50.45 
0.188 2.63 43.8 182 102.55 240.44 20 137.80 20.1 138.58 50.58 51.27 
0.209 3.02 44.0 165 105.16 243.06 19.90 137.21 20.1 138.58 51.55 52.93 
0.230 3.39 44.2 188 105.78 243.67 19.80 137.21 20.1 138.58 51.85 53.23 
0.253 3.78 44.3 169 108.35 246.25 19.90 137.21 20.1 138.58 53.14 54.52 
0.274 4.15 44.5 170 108.94 246.84 19.90 137.21 20.1 138.58 53.44 54.82 
0.295 4.51 44.7 170 · 108.53 246.42 19.80 137.21 20.1 138.58 53.23 54.81 
0.316 4.87 44.8 172 110.10 248.00 19.90 137.21 20.1 138.58 54.02 55.40 
0.337 5.24 45.0 174 111.88 249.55 19.90 137.21 20.1 138.58 54.79 56.17 
0.358 5.60 45.2 174 111.23 249.12 19.90 137.21 20.4 1«>.65 52.51 55.96 
0.384 8.05 «i.4 175 111.68 249.57 19.80 137.21 20.4 1«>.65 52.74 58.18 
0.405 6.41 45.6 175 111.25 249.14 19.80 137.21 20.4 1«>.65 52.52 55.97 
0.426 e.n 45.8 175 110.82 248.71 19.80 137.21 20.4 1«>.65 52.31 55.75 
0.448 7.15 45.9 1'75 110.37 248.26 19.90 137.21 20.4 140.65 52.08 55.53 
0.469 7.52 46.1 176 110.90 248.79 19.90 137.21 20.4 1«>.65 52.35 55.79 
0.490 7.88 4'5.3 17.9 113.34 251.24 19.90 137.21 20.4 1«>.85 53.57 57.02 
0.512 8.26 46.5 179 112.88 250.n 19.90 137.21 20.4 1«>.65 53.34 56.78 
0.533 8.62 46.7 181 114.34 252.23 20.00 137.90 20.4 1«>.65 54.41 57.17 
0.554 8.99 48.9 192 124.32 282.22 20.00 137.90 20.4 1«>.65 59.40 82.18 
o.5n 9.38 47.1 192 123.78 261.67 20.00 137.90 20.4 1«>.65 59.13 81.89 
0.598 9.75 47.3 192 123.28 261.18 20.00 137.80 20.4 1«>.65 58.88 11.64 
0.111 10.11 a.1 112 122.71 ••• a.oo 117.IO 20.4 140.11 11.14 11.11 0.6411 10.49 47.7 192 122.27 260.16 20.00 137.80 20.4 140.65 58.38 81.13 
0.662 10.85 47.9 193 122.70 260.60 20.00 137.90 20.4 1«>.65 58.59 81.35 
0.683 11.21 48.0 197 125.91 263.80 20.00 137.90 20.4 140.65 80.19 82.95 
0.704 11.58 48.2 197 125.39 263.29 20.00 137.90 20.4 140.65 59.94 82.70 
0.725 11.94 48.4 197 124.88 262.n 20.00 137.90 20.4 140.65 59.88 152.44 
0.746 12.30 48.6 200 127.11 265.00 20.00 137.90 20.4 140.65 80.79 63.55 
0.767 12.67 48.8 201 127.49 265.39 20.00 137.90 20.4 1«>.85 80.99 63.74 
0.788 13.03 49.1 203 128.n 266.67 20.00 137.90 20.4 1«>.65 81.63 64.39 
0.809 13.39 49.3 205 130.04 267.94 20.00 137.90 20.4 140.65 82.26 65.02 
0.833 13.81 49.5 208 132.12 270.01 20.00 137.90 20.4 140.65 63.30 86.06 
0.854 14.17 49.7 210 133.35 271.25 20.00 137.90 20.30 139.96 84.81 86.88 
0.875 14.53 49.9 211 133.68 271.57 20.00 137.80 20.30 139.96 64.n 86.84 
0.897 14.91 50.1 212 133.97 271.87 20.00 137.90 20.30 139.96 64.92 86.99 
0.919 15.29 50.4 212 133.37 271.27 20.00 137.90 20.30 139.96 64.62 86.69 
0.941 15.67 50.6 213 133.65 271.55 20.00 137.90 20.30 139.96 84.78 86.83 
0.963 16.05 50.8 214 133.93 271.82 20.00 137.90 20.20 139.27 65.58 88.96 
0.984 18.41 51.0 215 134.22 272.11 20.00 137.90 20.10 138.58 86.42 87.11 
1.006 16.80 51.3 217 135.34 273.24 20.00 137.90 20.10 138.58 86.98 87.67 
1.027 17.16 51.5 218 135.62 273.51 20.00 137.90 20.10 138.58 67.12 67.81 
1.050 17.56 51.7 224 140.12 278.02 20.00 137.90 20.10 138.58 89.37 70.06 
1.071 17.92 52.0 224 139.51 277.40 20.00 137.90 20.10 138.58 89.08 89.75 
1.092 18.28 52.2 224 138.89 276.79 20.00 137.90 20.10 138.58 68.78 89.45 
1.113 18.64 52.4 224 138.27 276.17 20.00 137.90 20.10 138.58 68.45 69.14 
1.134 19.01 52.7 224 137.66 275.55 20.00 137.90 19.90 137.21 89.52 88.83 
1.155 19.37 52.9 224 137.04 274.94 20.00 137.90 19.90 137.21 89.21 88.52 
1.176 19.73 53.1 224 136.42 274.32 20.00 137.90 19.80 136.52 69.59 88.21 
1.197 20.10 53.4 224 135.81 273.70 20.00 137.90 19.70 135.83 89.97 67.90 
1.218 20.46 53.6 225 136.02 273.91 20.00 137.90 19.70 135.83 70.08 . 68.01 
1.240 20.84 53.9 228 137.85 275.74 20.00 137.90 19.70 135.83 70.99 68.92 
156 
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Axial Strain(%) 
157 
Ut ICOl mcidliud Undrained teat ~ 34, Monroe County) 
Teet No. 18 P2379181/4 
Name uumonroe30 
Initial Initial Initial Confining Confining 
Height Olamete Volume Preuure Preuure 
(mm) 1mmL (cm"3) (~ ~l_ 
146 73.7 622.84 30 206.84 
Specimen Moiature Specific Specimen Specimen Specimen Specimen Unit DryUnit Void Degreed 
Weight Content Gnlvity Height Diameter Alea Volume Weight Weight Ratio Saturation 
w> (%) W!cm"3) (cm) tern> lcm"2) (Cffl"3} W!cm"3) (glcmA3) e S% 
1321.6 22.02 2.7 14.6 7.37 42.66 622.84 2.12 1.74 0.553 113.65 
Axial Axial Corrected Axial DeYiator a, a, a, Pore Pore Effllctive q 
Deflection Strain Alea Load Streu ~ prNlt.n p 
(in) (%) (CfflA2) (lb) (kPa) (kPa) (pal) (kPa) (f>!'l (kpa) (kPa) (kPa) 
0.023 0 42.7 69 0 206.84 30 206.84 29.9 206.15 0.69 0.00 
0.044 0.37 42.8 96 28.05 234.89 30.2 208.22 30.3 208.91 12.65 13.34 
0.065 0.73 43.0 104 36.23 243.07 30.2 208.22 30.3 208.91 18.74 17.42 
0.086 1.10 43.1 128 60.85 267.69 30.2 208.22 30.3 208.91 29.04 29.73 
0.107 1.46 43.3 141 73.98 280.82 30.1 207.53 30.3 208.91 35.27 38.64 
0.129 1.84 43.5 145 n.18 284.63 30.1 207.53 30.3 208.91 37.17 38.55 
0.111 2.23 43.1 141 11.11 211.40 IG.1 207.A ao.a 20l.l1 ••• -.a 0.172 2.59 43.8 147 79.22 286.07 30.1 207.53 30.3 208.91 37.89 38.27 
0.193 2.96 44.0 143 74.88 281.72 30.00 206.84 30.3 208.91 35.37 37.44 
0.214 3.32 44.1 133 64.52 271.38 30.00 206.84 30.3 208.91 30.19 32.26 
0.235 3.69 44.3 129 60.25 267.10 30.00 206.84 30.3 208.91 28.06 30.13 
0.256 4.05 44.5 127 58.03 264.87 30.00 206.84 30.3 208.91 28.94 29.01 
0.2n 4.42 44.6 114 44.85 251.69 30.00 206.84 30.3 208.91 20.38 22.42 
0.299 4.80 44.8 105 35.73 242.58 30.00 206.84 30.3 208.91 15.80 17.87 
0.321 5.18 45.0 102 32.63 239.47 30.00 206.84 30.3 208.91 14.24 18.31 
0.344 5.58 45.2 99 29.53 236.38 30.00 206.84 30.1 207.53 14.08 14.n 
0.365 5.95 45.4 96 26.48 233.32 30.00 206.84 30.1 207.53 12.55 13.24 
0.387 6.33 45.5 95 25.39, 232.24 30.00 206.84 30.1 207.53 12.01 12.70 
0.410 6.73 45.7 84 14.59 221.43 30.00 206.84 30.1 207.53 6.60 7.29 
0.431 7.10 45.9 80 10.66 217.50 30.00 206.84 30.1 207.53 4.64 5.33 
0.452 7.46 46.1 79 9.65 216.49 30.00 206.84 30.1 207.53 4.13 4.82 
0.474 7.85 46.3 78 8.65 215.49 30.00 206.84 30.1 207.53 3.63 4.32 
0.495 8.21 46.5 76 6.70 213.54 30.00 206.84 30.1 207.53 2.66 3.35 
0.516 8.58 46.7 75 5.72 212.56 30.00 206.84 30.1 207.53 2.17 2.86 
0.537 8.94 46.8 75 5.70 212.54 30.00 206.84 30.1 207.53 2.16 2.85 
0.559 9.32 47.0 74 4.73 211.57 30.00 206.84 30.1 207.53 1.67 2.36 
0.580 9.69 47.2 73 3.n 210.61 30.00 206.84 30.1 207.53 1.19 1.88 
0.603 10.09 47.4 73 3.75 210.59 30.00 206.84 30.1 207.53 1.19 1.87 
0.624 10.46 47.6 71 . 1.87 208.71 30.00 206.84 30.1 207.53 0.24 0.93 
0.645 10.82 47.8 71 1.86 208:70 30.00 206.84 30.1 207.53 0.24 0.93 
0.671 11.27 48.1 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.692 11.64 48.3 69 . 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.713 12.00 48.5 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.734 12.37 48.7 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.755 12.73 48.9 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.776 13.10 49.1 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.801 13.54 49.3 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.822 13.90 49.5 69 0.00 206.84 30.00 206.84 30.1 207.53 -0.69 0.00 
0.843 14.27 49.8 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.865 14.65 50.0 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.886 15.01 50.2 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.909 15.41 50.4 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.930 15.78 50.7 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.955 16.21 50.9 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.977 16.60 51.1 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
0.998 16.96 51.4 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.020 17.35 51.6 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.041 17.71 51.8 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.062 18.08 52.1 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.086 18.49 52.3 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.107 18.86 52.6 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.128 19.22 52.8 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.151 19.62 53.1 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.172 19.99 53.3 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.193 20.35 53.6 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
1.216 20.75 53.8 69 0.00 206.84 29.90 206.15 30.1 207.53 -1.03 0.34 
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u~ Undrained te11t ~ 34, Morna County) 
Test No. 18 P23791C1/4 
Name uumonroe10 
Initial Initial Initial Conftning Col**1g 
Height OillrMte Volume ~ ~ 
(mm) (mm) (cm"3) (psi) (kPa) 
147 n.a 811.89 10 88.95 
Specimen Moiltur'e Specific Specimen Spacimen Specimen Specimen Unit Dry Unit Void Deg,'Nd 
Weight Content Gravity HeigN Oiamlter Al-. Volume Weight w~ Ratio Saturation 
(g) (II') ~cm"3) (cm) (cm) (cm"2) (cn,A3) S9!cn,A3) S9!cm"3) • 8% 
1234 24.78 2.7 14.7 7.28 41.82 111.• 2.02 1.12 0.870 104.88 
Axial Ami Concted Axial DMltor C,t crs crs Para Para E«.c:tive q 
Deflection Strain Alea Load Strela ,...... .,,...... p 
(In) (!) (cm"2) (lb) (kPa) (kPa) <pso (lcPa) <pso (lcpa) (kPa) (kPa) 
0.022 0 41.6 48 0 68.95 10 68.95 10.1 89.64 -0.89 0.00 
0.043 0.38 41.8 89 22.36 91.31 10.1 88.84 11 75.84 4.83 10.M 
0.065 0.74 41.9 96 50.91 119.86 10.1 89.84 11.2 77.22 17.53 25.11 
0.086 1.11 42.1 104 59.18 128.13 10.1 68.&4 11.3 77.91 20.97 29.25 
0.107 1.47 42.2 118 73.71 142.65 10.1 88.84 11.3 77.91 28.23 38.51 
0.129 1.85 42.4 128 83.91 152.86 10.1 88.84 11.3 77.81 33.34· 41.81 
0.150 2.21 42.8 136 91.96 180.91 10.3 71.02 11.3 77.91 38.05 4,it,85 
0.171 2.57 42.7 14'4 98.95 188.90 10 88.85 11.1 78.53 42.38 .t&.97 
0.182 2.84 42.9 145 100.81 189.58 10 88.85 11.1 78.53 42.n 50.31 
0.213 3.30 43.0 180 115.74 184.89 10 88.85 11.1 78.53 50.28 57.87 
0.235 3.68 43.2 180 115.28 184.23 10 18.85 11 7S.84 50.75 57.84 
0.257 4.08 43.4 180 114.83 183.78 10 88.85 10.9 75.15 51.21 57.41 
0.278 4.42 43.8 181 115.42 184.38 10 88.95 10.8 7S.15 51.50 57.71 
0.300 4.80 43.7 185 119.03 187.97 10 88.85 10.8 7U8 54.00 S9.51 
0.321 5.17 43.9 185 118.57 187.52 10 88.85 10.8 74.48 53.77 S9.29 
0.342 5.53 4,it.1 186 118.13 188.08 10 88.85 10.7 73.77 54.74 58.58 
0.383 5.89 4it.2 187 119.68 188.82 10 88.95 10.5 n.39 58.39 S9.M 
0.385 8.27 4'4.4 187 119.19 188.14 10 88.95 10.5 n.39 58.15 58.80 
0.4106 6.&4 4it.6 168 119.73 188.68 10 68.95 10.5 n.39 58.42 58.86 
0.427 7.00 "·' 111 120.21 181.20 10 .... 10.1 72.31 ..... I0.1S 0.449 7.38 4it.9 169 119.77 188.71 10 18.95 10.3 71.02 57.81 S9.88 
0.470 7.74 45.1 188 119.30 188.24 10 88.85 10.2 70.33 58.27 58.85 
0.491 8.10 45.3 169 118.83 187.77 10 88.95 10.1 88.84 se.n 58.41 
0.513 8.48 45.5 169 118.34 187.28 10 88.95 10.1 88.64 58.48 58.17 
0.534 8.85 45.7 169 117.87 186.81 10 88.95 10.1 88.&4 58.24 58.93 
0.555 9.21 45.8 189 117.40 186.35 10 68.85 10.1 88.&4 58.01 58.70 
o.sn 9.59 46.0 189 116.91 185.85 10 88.85 10 88.95 58.45 58.45 
0.598 9.95 48.2 170 117.40 186.35 10 68.85 10 88.85 58.70 58.70 
0.619 10.32 48.4 170 116.93 185.87 10 68.95 9.9 88.26 58.15 58.48 
0.641 10.70 48.6 170 116.43 185.38 10 88.85 8.7 •. 88 10.28 58.22 
0.662 11.08 46.8 171 116.91 185.86 10 88.95 9.6 86.19 81.21 58.45 
0.683 11.42 47.0 1n 117.38 186.32 10 68.95 8.5 85.50 82.14 58.88 
0.705 11.80 47.2 173 117.82 186.78 10 88.95 9.5 85.50 82.36 58.91 
0.726 12.18 47.4 173 117.33 186.28 10 68.95 8.3 84.12 63.G 58.87 
0.748 12.54 47.8 174 117.78 186.71 10 88.95 8.1 82.74 85.08 58.88 
0.769 12.91 47.8 174 117.27 186.22 10 68.95 8.9 61.38 86.22 58.63 
0.790 13.27 48.0 174 116.78 185.73 10 88.95 8.9 81.36 85.97 58.39 
0.811 13.83 48.2 175 117.22 186.16 10 88.95 8.7 59.98 87.57 58.81 
0.833 14.01 48.4 175 116.70 185.65 10 68.95 8.7 59.98 87.31 58.35 
0.854 14.38 48.6 175 116.21 185.15 10 88.95 8.7 59.98 87.07 58.10 
0.877 14.77 48.8 175 115.67 184.82 10 88.95 8.7 59.98 86.80 57.83 
0.898 15.14 ..a.o 178 118.08 185.03 10 88.95 8.7 59.98 87.00 58.04 
0.919 15.50 .t&.3 178 , 115.59 1&4.53 10 88.95 8.5 58.61 88.14 57.79 
0.940 15.86 .t&.5 176 115.09 184.04 10 88.95 8.4 57.82 88.58 57.54 
0.981 18.22 49.7 177 115.49 184.4,it 10 88.95 8.2 58.54 70.15 57.74 
0.982 16.59 418.8 177 114.98 183.84 10 68.95 8.2 58.54 88.90 57.48 
1.003 16.95 50.1 177 114.G 183.4,it 10 88.95 8.1 55.85 70.34 57.24 
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Deviator Stress vs Axial Strain 
P2379C1/4 
- ... ,.. -~ ~-- .. - - .. .... - - .. ~ - -.... ............ - l'W" - ,.. -r- .,...., 
4 8 8 10 12 
Axial Strain (%) 
- - ... - ... -.... - - ,. .... 
14 18 18 
161 
U.1001~ Undrained a..t ~ 34, Mmne Caunly) 
TNINo. 20 P23791C1/3 
Name wmonroe20 
Initial lnitiat Initial Confining Confining 
Height illmMe Volume P,....,,..Prauure 
,mm2 lmm2 'crnA:?,2 e-1 l!f!2 
145 73.1 608.54 20 137.90 
Specimen Moiatn Specif"IC Specimen Specimen SpecimMI Specimen Unit &;Unit Void Degreed 
Weight Content Gnwity Height 0illnNMr Area Volume WeigN Weight Ratio Smntlan 
W2 l.'!2 fa!crnA:?,2 !crn2 ~cm2 tcrnA~ !crnA:?,2 fa!crnA:?,2 fa!crnA:?,2 • S% 
1228 25.03 2.7 14.5 .31 41.17 808.54 2.c>1 1.11 0.87i 104.87 
Axial Axial Corrected Axial Deviator •• •a •a Pant Pare Effective q 
Deflection Strain Alea Load Streu ........ ........ p 
~"2 l!2 'CfflA22 ~b2 (kPa) ~2 e!l (kPa) e!2 ~2 ~2 (kPa) 
0.038 0 42.0 53 0 137.90 20.0 137.80 11.1 137.21 0.88 0.00 
0.058 0.31 42.1 53 0.00 137.90 20.0 137.90 1U 131.52 1.31 0.00 
0.081 0.79 42.3 0 -65.73 12.18 20.0 137.90 1U 131.52 -28.48 -27.87 
0.102 1.16 42.5 71 18.88 156.75 20.0 137.90 19.8 138.52 10.81 1.43 
0.123 1.52 42.6 96 44.88 182.78 20.0 137.90 11.8 138.52 23.82 22.44 
0.144 1.89 42.8 101 49.91 187.81 20.0 137.90 11.8 131.52 28.34 24.98 
0.185 2.26 42.9 107 55.94 193.84 20.0 137.90 11.8 138.52 21.35 2U7 
0.189 2.68 43.1 115 83.95 201.85 11.1 137.21 11.8 138.52 33.01 32.32 
0.211 3.07 43.3 128 77.06 214.95 11.1 137.21 11.8 138.52 31.58 . 31.87 
0.232 3.43 43.5 129 77.79 215.68 11.1 137.21 11.8 131.52 31.13 31.24 
0.254 3.82 43.8 132 80.53 218.43 11.1 137.21 11.8 131.52 41.30 40.81 
0.275 4.19 43.8 133 81.24 219.14 11.1 137.21 11.8 131.52 41.85 40.87 
0.218 4.11 44.0 1M 11.14 211.84 11.1 137.21 11.1 1-.12 G.00 41.32 
0.317 4.12 44.1 134 81.83 219.52 11.1 137.21 11.8 131.52 41.85 41.18 
0.338 5.29 44.3 134 81.31 219.20 11.1 137.21 11.8 131.52 41.88 41.00 
0.359 5.86 44.5 134 80.99 218.89 11.1 137.21 11.8 138.52 41.53 40.84 
0.314 8.10 44.7 134 80.62 218.51 19.8 137.21 19.8 138.52 41.34 40.85 
o.a 8."48 44.8 133 79.31 217.21 11.1 137.21 11.8 131.52 40.88 40.00 
0.428 8.83 45.0 133 79.00 21tUI 11.1 137.21 11.8 138.52 40.53 31.84 
0.449 7.23 46.2 133 78.68 218.55 11.9 137.21 19.8 138.52 '40.38 31.87 
0.470 7.80 45.4 130 75.41 213.30 11.1 137.21 11.8 131.52 38.74 31.05 
0.492 7.99 45.8 129 74.12 212.01 11.1 137.21 11.8 131.52 38.08 37.40 
0.513 8.38 45.8 129 73.12 211.72 11.9 137.21 11.8 138.52 37JM 37.28 
0.534 8.72 48.0 128 72.58 210.45 11.1 137.21 11.8 131.52 37.31 38.82 
0.555 9.09 48.2 128 72.26 210.16 11.9 137.21 11.8 138.52 37.17 38.48 
o.5n 9.48 48.4 128 71.98 209.85 11.1 137.21 11.8 131.52 37.01 38.32 
0.598 9.84 48.8 128 71.87 209.58 19.9 137.21 19.8 138.52 38.87 38.18 
0.821 10.25 48.8 128 71.35 209.24 19.9 137.21 11.8 138.52 38.71 38.02 
0.842 10.82 47.0 128 71.05, 208.95 19.9 137.21 19.8 138.52 38.58 35.87 
0.663 10.98 47.1 127 88.82 207.71 19.9 137.21 19.8 131.52 35.IM 35.25 
0.684 11.35 47.3 124 81.71 204.81 19.9 137.21 11.8 131.52 34.31 33.70 
0.705 11.72 47.5 124 86.43 204.33 11.1 137.21 18.8 131.52 34.25 33.58 
0.728 12.09 47.7 124 86.16 204.05 11.9 137.21 19.8 138.52 34.11 33.42 
0.747 12.45 47.9 123 84.95 202.85 19.9 137.21 11.8 138.52 33.51 32.82 
0.769 12.84 48.2 123 84.87 202.58 11.1 137.21 19.8 131.52 33.37 32.68 
0.790 13.21 48.4 123 84.39 202.29 11.9 137.21 18.8 131.52 33.23 32.54 
0.811 13.58 48.6 123 84.12 202.02 11.1 137.21 1U 131.52 33.08 32.40 
0.832 13.94 48.8 123 83.85 201.74 19.9' 137.21 19.8 138.52 32.98 32.27 
0.853 14.31 48.0 123 83.57 201.47 19.8 138.52 11.8 138.52 32.48 32.48 
0.876 14.71 49.2 121 81.47 199.36 19.8 138.52 19.8 131.52 31.42 31.42 
0.897 15.08 49.4 121 81.20 199.10 20.90 144.10 20.8 143.41 28.19 27.50 
0.918 15.45 49.6 121 80.94 198.83 20.00 137.90 20.3 139.98 28.40 30.47 
0.939 15.82 48.9 121 80.87 198.57 20.00 137.90 20.3 139.98 28.27 30.34 
0.981 18.20 50.1 121 80.39 198.29 20.00 137.90 20.3 139.18 28.13 30.20 
0.983 18.59 50.3 121 80.12 198.01 20.00 137.90 20.3 139.98 27.89 30.08 
1.004 18.98 50.5 121 59.85 197.75 20.00 137.90 20.3 139.98 27.81 29.13 
1.025 17.32 50.8 121 59.59 197.48 20.00 137.90 20.3 139.98 27.72 29.79 
1.048 17.88 51.0 121 59.32 197.22 20.00 137.90 20.3 139.98 27.59 29.68 
1.067 18.08 51.2 121 59.06 196.95 20.00 137.90 20.3 139.18 27.48 29.53 
1.088 18.43 51.4 121 58.79 198.89 20.00 137.90 20.3 139.98 27.33 29.40 
1.109 18.80 51.7 121 58.53 198.42 20.00 137.90 20.3 139.98 27.19 29.28 
1.130 19.18 51.1 121 58.28 196.18 20.00 137.90 20.3 139.98 27.08 29.13 
1.151 19.53 52.2 121 58.00 195.89 20.00 137.90 20.3 139.88 28.93 29.00 
1.172 19.90 52.4 121 57.73 195.83 20.00 137.90 20.3 139.96 28.80 28.87 
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l.kimwaldlad lnnined Teat (tfNf 34, Monroe 0U'lty) 
TllltNo. 21 P23791C1f2. 
Name uumonroe30 
Initial lniblll Initial Confirw,g Corming 
Height OiameCe Volume PNan PNan 
imm) tmm) - !cmA3! ·· le!'1 ·(lcPa) 
145 72.9 605.22 30 206.84 
Specimen Moilture Specdic Specimen-Specimen Specimen Specmen Unit OryUnit Void· ,Degreed 
w~ Cortn GnMty Heigta Oiamemr MIii Voune w,;,,;, Welgtt Ratio Sahntion 
<a! !!! (glcmA3) (cm) (cm! c:w (cn,A~ (glcmA3l (glcmA3l • s,r. 1316.7 16.7 2.7 14.5 7.29 605. 2.18 1.88 0.448 107.16 
AJCial Axial . Corrected MIi Oewltor 01 o, o, Pen Paa 8facti>ete q 
Oeftection Strain AIN load Str8U .,..... ~ p 
(in! !!! (cn,A2) ; (lcPa} s (psi) (lcPa) (P!9 (lcPa) (kPa) (kPa} 0.012 a 41.7 0 30 206.84 30.2 208.22 -1.38 0.00 
0.034 0.39 41.9 57 5.31 212.15 30.20 208.22 30.2 208.22 1.96 1.96 
0.000 .0.21 41.7 73 22.43 229.27 30.20 208.22 30.4 209.60 9.15 10.52 
0.078 1.16 42.2 83 32.66 239.50 30.20 208.22 30.5 210.29 13.57 15.64 
0.099 1.52 42.4 96 46.18 253.02 30.20 208.22 30.5 210.29 20.33 22.40 
0.120 1.89 42.5 96 46.00 252.85 30.20 208.22 30.5 210.29 20.24 22.31 
0.141 2.26 42.7 98 47.92 254.76 30.20 208.22 30.5 210.29 21.20 23.27 
0.162 2.63 42.9 101 50.85 257.69 30.20 208.22 30.5 210.29 22.67 24.73 
0.185 3.03 43.0 106 55.80 262.65 30.20 208.22 30.5 210.29 25.14 27.21 
0.206 3.40 43.2 107 58.62 263.47 30.20 208.22 30.5 210.29 25.55 27.62 
0.227 3.77 43.4 109 58-416 265.30 30.20 208.22 30.5 210.29 26.47 28.54 
0.248 4.13 43.5 109 58.23 265.08 30.20 208.22 30.5 210.29 26.38 28.43 
0.270 4.52 43.7 110 59.02 265.86 30.20 208.22 30.5 210.29 26.75 28.82 
0.291 4.89 43.9 110 58.79 265.63 30.20 208.22 30.5 210.29 26.64 28.71 
0.316 5.33 44.1 111 59.53 266.37 30.20 208.22 30.5 210.29 27.01 29.07 
0.337 5.69 44.3 111 59.30 266.14 30.20 208.22 30.5 210.29 26.89 28.96 
0.358 6.06. 44.4 112 60.07 266.91 30.20 208.22 30.5 210.29 27.28 29.34 
0.382 6.48 44.6 112 59.80 266.64 30.20 208.22 30.5 210.29 27.14 29.21 
0.404 6.87 44.8 112 59.55 268.39 30.20 208.22 30.5 210.29 27.02 29.09 
0.425 7.23 45.0 112 59.32 266.16 30.20 208.22 30.5 210.29 26.90 28.97 
0.446 7.60 45.2 112 59.08 265.92 30.20 208.22 30.5 210.29 26.78 28.85 
0.467 7.97 45.4 112 58.85 265.69 30.20 208.22 30.5 210.29 26.67 28.73 
0.488 8.34 45.5 114 60.56 267.41 30.20 208.22 30.5 210.29 27.52 29.59 
0.511 8.74 45.7 114 60.30 267.14 30.20 208.22 30.5 210.29 27.39 29.48 
0.532 9.11 45.9 114 60.06 266.90 30.20 208.22 30.5 210.29 27.27 29.34 
0.553 9.48 46.1 115 60.78 267.62 30.20 208.22 30.5 210.29 27.63 29.70 
0.171 .... 41.3 117 12.Aa -.27 ao.20 2ID8.22 ... 21G.21 .... aa.a 
0.597 10.25 46.5 118 83.13 269.97 30.20 208.22 30.5 210.29 28.81 30.88 
0.618 10.62 46.7 123 67.83 27448 30.20 208.22 30.5 210.29 31.06 33.13 
0.641 11.02 46.9 125 69.23 276.07 30.20 208.22 30.5 210.29 31.85 33.92 
0.662 11.39 47.1 128 71.77 278.61 30.20 208.22 30.5 210.29 33.13 35.20 
0.683 11.75 47.3 128 71.47 278.32 30.20 208.22 30.5 210.29 32.98 35.05 
0.704 12.12 47.5 128 71.18 278.02 30.20 208.22 30.5 210.29 32.83 34.90 
0.725 12.49 47.7 128 70.88 m.12 30.20 208.22 30.5 210.29 32.68 34.75 
0.746 12.86 47.9 128 70.58 277.42 30.20 208.22 30.5 210.29 32.53 34.60 
0.768 13.24 48.1 130 72.12 278.96 30.20 208.22 30.5 210.29 33.30 35.37 
0.789 13.61 48.3 133 74.57 281.42 30.20 208.22 30.5 210.29 34.53 38.60 
0.811 14.00 48.5 133 74.24 281.08 30.20 208.22 30.5 210.29 34.36 36.43 
0.833 14.38 48.8 133 73.91 280.75 30.20 208.22 30.5 210.29 34.20 38.26 
0.854 14.75 49.0 135 75.41 282.25 30.20 208.22 30.5 210.29 34.95 37.01 
0.875 15.12 49.2 136 75.99 282.83 30.20 208.22 30.5 210.29 35.24 37.30 
0.897 15.50 49.4 137 76.54 283.39 30.20 208.22 30.5 210.29 35.51 37.58 
0.918 15.87 49.6 137 76.21 283.05 30.20 208.22 30.5 210.29 35.35 37.42 
0.939 16.24 49.8 140 78.55 285.40 30.20 208.22 30.5 210.29 38.52 38.59 
0.960 16.61 50.1 141 79.10 285.94 30.20 208.22 30;5 210.29 36.79 38.86 
0.981 16.97 50.3 141 78.75 285.59 30.20 208.22 30.5 210.29 36.62 38.68 
1.002 17.34 50.5 141 78.40 285.24 30.20 208.22 30.5 210.29 38.44 38.51 
1.023 17.71 50.7 141 78.05 284.89 30.20 208.22 30.5 210.29 36.27 38.34 
1.044 18.08 50.9 144 80.32 287.16 30.20 208.22 30.5 210.29 37.40 39.47 
1.065 18.45 51.2 144 79.96 286.80 30.20 208.22 30.5 210.29 37.22 39.29 
1.089 18.87 51.4 144 79.55 286.39 30.20 208.22 30.5 210.29 37.02 39.08 
1.110 19.23 51.7 144 79.19 286.03 30.20 208.22 30.5 210.29 38.84 38.90 
1.131 19.60 51.9 144 78.83 285.67 30.20 208.22 30.5 210.29 38.66 38.72 
1.153 19.99 52.2 145 79.30 286.14 30.20 208.22 30.5 210.29 38.89 38.96 
1.174 20.36 52..4 145 78.94 285.78 30.20 208.22 30.5 210.29 38.71 38.78 
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Axial Strain (%) 
22 24 
165 
Unconsolidllted Undrained teat on 1oNa 
Teet No. 22 P23791C1/1 
Name wmonroe30 
Initial Initial Initial Confining Confining 
Height Dillmete Volume Preuln PreNure 
(mm) (mm) (cm•3) (pal) (kPa) 
143 72.9 596.87 30 206.84 
Specimen Moieture Specific Specimen Specimen Specimen Specimen Uni Dry Unit Void Degree of 
Weight Content Gravity Height Diameter Area Volume Weight Weight Ratio Saturation 
(g) (%) li!cmA3) (cm) (cm) icmA2) (c,nA3) {a!cmA! lg!cmA3) e S% 
1295 21.78 2.7 14.3 7.29 41.74 596.87 2.17 · 1.78 0.515 120.83 
Axial Axial Corrected Axial DeYiator a, CJ:, a, Pen Pen Effective q 
Deflection Strain Area Load StrNa ......... ....... p 
(In) (%) (cm•2) (lb) (kPa) (kPa) (pal) (kPa) (pal) (kpa) (kPa) (kPa) 
0.033 0 41.7 44 0 206.84 30 208.84 30 208.84 0.00 0.00 
0.054 0.37 41.9 64 21.23 228.08 30.00 206.84 30.2 208.22 9.24 10.82 
0.078 0.80 42.1 96 54.97 261.82 30.00 206.84 30.2 208.22 26.11 27.49 
0.099 1.17 42.2 104 63.19 270.04 30.00 206.84 30.2 208.22 30.22 31.60 
0.121 1.58 42.4 120 79.73 . 286.57 30.00 208.84 30.2 208.22 38.49 39.88 
0.145 1.99 42.6 131 90.87 297.n 30.00 206.84 30.2 208.22 44.08 45.44 
0.166 2.36 42.7 141 100.93 307.78 30.00 208.84 30.2 208.22 49.09 50.47 
0.187 2.74 42.9 160 120.24 327.08 30.00 206.84 30.2 208.22 58.74 80.12 
0.209 3.13 43.1 164 123.89 330.73 30.00 208.84 30.2 208.22 80.57 81.94 
0.230 3.50 43.3 167 126.50 333.34 30.00 208.84 30.2 208.22 81.87 83.~ 
0.253 3.91 43.4· 1n 131.08 337.92 30.00 208.84 30.2 208.22 84.18 8'5.54 
0.276 4.32 43.6 175 133.58 340.43 30.00 208.84 30.2 208.22 85.41 86.79 
0.297 4.89 43.8 178 136.11 342.95 30.00 206.84 30.2 208.22 86.68 88.05 
0.321 5.12 44.0 ·179 136.51 343.35 30.00 208.84 30.2 208.22 86.88 88.26 
0.342 5.49 44.2 184 141.01 347.85 30.00 208.84 30.2 208.22 89.13 70.51' 
0.383 5.88 44.3 192 148.48 355.32 30.00 208.84 30.2 208.22 72.88 74.24 
0.385 8.25 44.5 192 147.86 354.71 30.00 206.84 30.2 208.22 72.55 73.93 
0.406 8.63 44.7 193 148.27 355.11 30.00 206.84 30.2 208.22 72.78 74.14 
0.427 7.00 44.9 193 147.68 354.52 30.00 208.84 30.2 208.22 72.48 73.84 
0.448 7.37 45.1 193 147.09 353.93 30.00 208.84 30.2 208.22 72.18 73.54 
0.469 7.74 45.2 193 148.49 353.34 30.00 206.84 30.2 208.22 71.87 73.25 
0.490 8.12 45.4 193 145.90 352.74 30.00 208.84 30.2 208.22 71.57 72.95 
0.513 8.53 45.6 193 145.25 352.10 30.00 206.84 30.2 208.22 71.25 n.63 
0.534 8.90 45.8 194 145.63 352.47 30.00 206.84 30.2 208.22 71.44 72.82 
0.555 9.27 48.0 194 145.04 351.88 30.00 206.84 30.2 . 208.22 71.14 72.52 
0.576 9.64 48.2 194 144.44 351.28 30.00 208.84 30.2 208.22 70.84 72.22 
0.597 10.02 48.4 194 143.84 350.69 30.00 206.84 30.2 208.22 70.54 71.92 
0.618 10.39 48.6 193 142.29 349.13 30.00 206.84 30.2 208.22 89.77 71.15 
0.639 10.78 48.8 193 141.70 348.54 .30.00 208.84 30.2 208.22 89.47 70.85 
0.660 11.14 47.0 193 141.11 347.95 30.00 206.84 30.2 208.22 89.17 70.55 
0.681 11.51 47.2 185 132.97 339.81 30.00 206.84 30.2 208.22 8'5.11 86.49 
0.702 11.88 47.4 180 127.71 334.58 30.00 206.84 30.2 208.22 82.48 63.86 
100 
!. 
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Ur,001_.... Uncnined lalt on low 
Teat No. 23 P2379'C2/1 
Name uumonroe30 
Initial Initial Initial Confining Confining 
Heigtt Diamete Voune PrNatn PrNaln 
tmml {mml {cm"3! le!'1 ~l 
145 72.8 603.56 30 206.84 
Specmen Moiature Specific Specimen SpecinWI Specimen Specmen IA1lt Dry IAlit Void Oeg,Nd 
WtifrlW Content GnMty Height Diarnar Ar98 Volume Weigtt Weight Ratio satunltion 
mi !!l (glcm"3! !cml ,cm! !cm"~ !cm"3l (alcm"3! (alcm"3! e n 
1220.5 24.72 2.7 14.5 7.28 -41.62 803.56 2.02 1.82 0.665 105.3-1 
Axial Axial Corrected Axial 0NatDr o, o, o, Pen Pont BfilctN9 q 
OeflectiDn Strain Ar98 Load St,,.. ...... ...... p 
~"! !"! !cm"2! ~! ~! !!!!!? e!l ~ !e!!l ~! !!!!!l !!!!!l 
0.033 0 •11.6 53 0 206.84 30 206.84 30.1 207.53 -0.89 0.00 
0.054 0.37 41.8 98 47.91 254.75 29.90 208.15 30.8 210.98 19.47 24.30 
a.on o.n 41.9 128 79.53 288.37 29.90 208.15 30.8 212.36 33.80 40.11 
0.098 1.14 42.1 144 96.14 302.98 29.90 208.15 30.8 212.36 42.21 48.41 
0.119 1.51 42.3 168 121.04 327.89 29.90 206.15 30.8 212.36 54.68 80.87 
0.144 1.94 42.5 192 145.65 352.50 29.90 208.15 30.8 212.36 88.97 73.17 
0.165 2.31 42.6 209 162.85 369.70 29.90 208.15 30.9 213.05 741.88 a1.n 
0.186 2.68 42.8 228 182.00 388.84 30.00 206.84 30.9 213.05 84.80 91.00 
0.208 3.07 42.9 234 187.50 394.3-1 30.00 206.84 30.9 213.05 87.54 93.75 
0.229 3.43 43.1 243 196.07 402.91 30.00 206.84 30.9 213.05 91.83 88.04 
0.251 3.82 43.3 263 215.85 422.69 30.00 206.84 31.0 213.7.C 101.03 107.92 
0.272 4.19 43.4 266 218.09 424.93 30.00 206.84 31.0 213.74 102.15 109.05 
0.293 4.55 43.6 279 230.51 437.36 30.00 206.84 31.0 213.7.C 108.36 115.26 
0.314 4.92 43.8 287 237.75 444.60 30.00 206.84 31.0 213.7,4 111.98 118.88 
0.335 5.29 43.9 290 239.87 4«S.71 30.10 207.53 31.0 213.7.C 113.39 119.59 
0.356 5.68 44.1 290 238.94 445.78 30.10 207.53 31.0 213.7,4 112.92 119.12 
o.3n 6.03 44.3 292 240.02 4«S.86 30.10 207.53 31.0 213.7,4 113.4'8 119.68 
0.398 8.39 44.5 294 2<41.08 447.92 30.10 207.53 31.0 213.7.C 113.99 120.19 
0.419 8.76 44.6 295 241.13 447.97 30.10 207.53 30.9 213.05 11<4.70 120.22 
0.443 7.18 44.8 296 241.03 447.87 30.10 207.53 3CU 209.60 118.10 120.17 
0.464 7.55 45.0 297 2<41.06 447.91 30.10 207.53 30.0 208.84 120.88 120.19 
0.485 7.92 45.2 298 241.09 447.93 30.10 207.53 29.9 208.15 121.58 120.20 
0.508 8.32 45.4 301 242.97 449.82 30.10 207.53 29.6 204.08 12.C.59 121.14 
0.529 8.69 45.6 302 242.97 449.82 30.10 207.53 29.5 203.40 125.28 121.1<4 
0.550 9.06 45.8 304 243.94 450.78 30.10 207.53 29.3 202.02 127.1,4 121.62 
0.574 9.48 4'8.0 308 2-46.68 453.52 30.10 207.53 28.9 199.26 131.27 123.00 
0.116 ..... •.2 117 21.UI 411.11 ao.10 '1111.U 21.0 111.01 141..11 1a.aa 
0.616 10.21 4'8.4 320 256.19 "483.03 30.10 207.53 27.5 189.61 145.88 127.75 
0.637 10.58 4'6.6 322 257.05 4'63.89 30.10 207.53 27.3 188.23 147.49 128.18 
0.658 10.95 4'6.7 325 258.85 4'65.69 30.10 207.53 27.3 188.23 148.38 129.08 
0.679 11.32 4'6.9 327 259.67 "466.52 30.10 207.53 27.2 187.54 149.49 129.49 
0.700 11.68 47.1 331 262.37 «59.21 30.10 207.53 28.9 185.<47 152.90 130.84 
0.721 12.05 47.3 333 263.16 ,470.00 30.10 207.53 28.7 184.09 154.68 131.23 
0.742 12.42 47.5 3-11 269.55 476.39 30.10 207.53 28.7 184.09 157.87 13-1.43 
0.766 12.84 47.8 352 278.50 485.3-1 30.20 208.22 28.3 181.33 185.45 138.56 
0.787 13.21 48.0 352 m.32 484.16 30.20 208.22 28.2 180.6.c 185.55 137.97 
0.808 13.58 48.2 356 279.84 486.68 30.30 208.91 26.1 179.95 167.84 138.89 
0.830 13.96 48.4 357 279.51 486.36 30.30 208.91 26.0 179.26 168.37 138.72 
0.851 14.33 48.6 357 278.32 485.16 30.30 208.91 25.9 178.57 168.4'8 138.12 
0.872 1<4.70 48.8 360 279.86 486.70 30.20 208.22 2<4.2 168.85 180.81 139.24 
0.894 15.08 49.0 361 279.50 488.3-1 30.00 206.84 23.7 163.41 183.19 139.75 
0.915 15.45 49.2 384 281.00 487.84 29.90 206.15 23.6 162.72 184.28 140.84 
0.936 15.82 49.4 367 282.48 489.32 29.80 205.4'6 23.4 181.3-1 188.05 1<41.93 
0.957 16.19 49.7 369 283.03 489.88 29.80 205 . .fe 23.3 160.65 187.02 1<42.21 
0.979 18.57 49.9 372 284.41 491.25 29.80 205 . .fe 23.1 159.27 189.09 142.89 
1.000 16.94 50.1 376 288.70 493.55 29.80 205 . .fe 23.1 159.27 180.24 144.04 
1.023 17.34 50.4 387 295.03 501.87 29.80 205 . .fe 22.9 157.89 195.78 148.20 
1.044 17.71 50.6 390 296.35 503.20 29.80 205 . .fe 22.9 157.89 196.44 148.87 
1.065 18.08 50.8 391 295.90 502.75 29.80 205 . .fe 22.6 155.82 198.28 148.64 
1.088 18.48 51.1 397 299.68 506.52 29.80 205 . .fe 22.3 153.75 202.24 150.53 
1.109 18.85 51.3 «>2 302.66 509.50 29.80 205.4'8 21.7 149.62 207.87 152.02 
1.130 19.22 51.5 407 305.60 512.45 30.20 208.22 21.8 148.93 211.41 152.11 
1.152 19.60 51.8 416 311.88 518.72 30.10 207.53 21.6 148.93 21<4.20 155.59 
1.173 19.97 52.0 417 311.31 518.15 30.10 207.53 21.6 148.93 213.91 155.31 
1.194 20.34 52.3 418 310.73 517.57 30.00 206.84 21.3 1.fe.86 215.35 155.36 
1.217 20.74 52.5 421 311.70 518.54 30.00 206.84 21.1 145.48 217.21 155.85 
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Axial Strain (%) 
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169 
Ulm_..., II Undrained._. ~34. Mannie Countr) 
T•No. 24 P231'1JC212 
Name uumonroe20 
Initial Initial Initial Confining Confining 
~ ....... Vaklme P,..,,.Pr...... 
(mm) !mm) (cmA!2 '2!'1 (kPa) 
145 73.1 808.54 20 137.80 
SpecimenMoiahn Specific Spec'rwa.,Specimen Specimen~ Uni DryUnit Void &;,..o1 
Weight Cantenl GnMly Height Diamew ArN Volume Weighl Weight Ratio Sllluration 
tsl ~) {a!cmA! tern) (cm) (cmA~ {cm"! m!cmA! (alcmA3) • S"-
1225.3 22.68 2.7 14.5 7.31 41.97 IOl.64 2.01 UM 0.146 88.78 
AxiaJ Axial Corrected Axial Deviatar 01 o, o, Pare Pare EffedMt q 
Deflection Strain Ala Laad SlrNa ........ ..,_.. p 
(in) N (cmA2) (lb) (11Pa) (lcPa) (paf) (11Pa) <e9 (Ip) (lcPa) (11Pa) 
0.017 0 42.0 41 0 137.80 20 137.90 20.1 138.58 -0.88 0.00 
0.038 0.37 42.1 • 0.00 137.90 20.00 137.80 20.1 131.58 -0.11 0.00 0.091 0.77 42.3 15 41.38 118.27 20.00 137.80 20.1 138.58 23.50 24.19 
0.082 1.14 42.5 101 54.49 192.38 20.00 137.80 20.1 138.58 29.55 27.24 
0.103 1.51 42.8 103 58.37 194.27 20.00 137.80 20.1 138.58 27.50 21.19 
0.129 UNS 42.8 1DI 12.35 200.24 20.00 137.80 20.1 138.58 30.41 31.17 
0.150 2.33 43.0 107 80.04 117.IM 20.00 137.80 20.1 138.58 21.33 30.02 
0.171 2.70 43.1 1DI 11.88 188.77 20.00 137.80 20.1 138.58 30.25 3DJM 
0.193 3.01 43.3 111 13.89 201.58 20.00 137.80 20.1 138.58 31.15 . 31.64 
0.214 3.45 43.5 111 83.45 201.34 20.00 137.90 20.1 138.58 31.03 31.72 
0.235 3.82 43.6 112 14.22 202.12 20.00 137.80 20.1 138.58 31.42 32.11 
0.257 4.20 43.8 117 ... 04 208.IM 20.00 137.10 20.1 138.58 33.13 34.52 
0.278 4.57 ·44.0 121 10.91 218.81 20.00 137.80 20.1 138.58 'J!ll.77 40.48 
0.299 4.94 44.1 130 11.81 211.51 20.00 137.80 20.1 138.58 «1.12 40.81 
0.320 5.31 44.3 135 18.31 224.21 20.00 137.90 20.1 138.58 42.47 cue 
0.342 5.88 44.5 138 18.96 224.88 20.00 137.90 20.1 138.58 42.79 43.41 
0.383 1.oe 44.7 138 18.82 224.52 20.00 137.90 20.1 138.58 42.12 43.31 
0.385 8.45 44.9 141 11.22 221.12 20.00 137.90 20.1 138.58 44.12 45.11 
0.408 1.81 45.0 144 93.83 231.72 20.00 137.90 11.9 137.21 47.80 48.91 
0.427 7.11 45.2 148 15.43 233.32 20.00 137.90 11.9 137.21 41.«> 47.71 
0.449 7.57 45.4 150 18.95 238.64 20.00 137.90 11.8 138.52 50.85 41.47 
0.470 7.94 45.6 180 101.31 248.21 20.00 137.90 11.8 138.52 55.54 54.11 
0.491 1.30 45.8 180 107.88 245.77 20.00 137.90 11.8 138.52 55.32 53.94 
0.513 ••• 48.0 111 101.39 248.21 20.00 137.90 11.8 138.52 55.58 54.20 0.534 9.08 48.1 182 101.92 248.82 20.00 137.80 11.7 135.83 51.53 54.48 
0.555 9.42 ...S.3 115 111.38 241.29 20.00 137.90 11.1 135.14 51.44 55.88 
0.578 9.79 ...S.5 115 110.91 241.80 20.00 137.90 19.6 135.14 51.21 !5.45 
0.197 10.11 a.7 1D 114.21 212.11 20.00 117.IO 11.1 111.14 ... 17.11 
0.618 10.53 48.9 170 114.75 252.14 20.00 137.90 11.5 134.45 10.12 57.37 
0.840 10.91 47.1 172 111.14 254.03 20.00 137.90 19.4 133.78 82.21 51.07 
0.661 11.28 47.3 173 111.10 254.50 20.00 137.80 11.3 133.07 13.13 51.30 
0.682 11.85 47.5 178 118.93 258.12 20.00 137.90 11.3 133.07 14.29 58.48 
0.704 12.03 47.7 178 118.41 256.30 20.00 137.80 18.2 132.38 14.72 58.20 
0.725 12.«> 47.9 177 118.64 258.74 20.00 137.90 19.0 131.00 • .32 58.42 
0.748 12.77 41.1 113 123.89 291.78 20.00 137.90 19.0 131.00 88.64 11.94 
0.789 13.17 41.3 185 125.18 213.05 20.00 137.90 19.0 131.00 88.47 12.58 
0.790 13.54 41.5 192 131.04 218.94 20.00 137.90 18.8 121.82 73.79 16.52 
0.812 13.93 41.8 11M 132.28 270.18 20.00 137.90 18.8 128.24 75.79 N.14 
0.833 14.21 G.O 193 130.81 2ft8.70 20.00 137.90 18.5 127.55 75.75 15.«J 
0.855 14.68 41.2 193 130.22 288.12 20.00 137.90 18.5 127.55 7U5 15.11 
0.878 15.05 41.4 11M 130.58 298.45 20.00 137.90 18.3 129.17 77.00 15.28 
0.897 15.42 41.8 198 133.58 271.47 20.00 137.90 18.3 129.17 71.51 18.78 
0.918 15.71 41.8 198 133.00 270.18 20.00 137.90 11.3 128.17 71.22 •. 50 
0.939 18.15 50.1 188 133.31 271.20 20.00 137.90 11.1 124.80 79.75 18.15 
0.961 18.54 50.3 200 133.58 271.47 20.00 137.90 11.0 124.11 10.58 N.79 
0.982 18.90 50.5 205 137.38 275.21 20.00 137.90 17.8 122.73 13.87 •. 70 
1.003 17.27 50.7 208 139.42 277.31 20.00 137.90 17.7 122.04 85.57 •. 71 
1.025 17.88 51.0 208 138.77 278.68 20.00 137.90 17.8 121.35 85.93 88.38 
1.048 18.03 51.2 213 142.41 210.39 20.00 137.90 17.8 121.35 17.79 71.25 
1.068 18.41 51.4 214 142.19 280.58 20.00 137.90 17.2 118.58 10.85 71.34 
1.089 18.78 51.7 217 144.82 282.52 20.00 137.90 17.2 118.59 11.82 72.31 
1.110 19.15 51.9 224 148.97 287.ICS 20.00 137.90 17.2 118.59 IM.21 74.18 
1.132 11.53 52.2 224 148.25 287.15 20.00 137.90 17.2 118.58 93.93 74.83 
1.153 19.90 52.4 224 141.57 288.47 20.00 137.90 17.2 111.59 13.59 74.21 
1.175 20.21 52.8 224 147.86 285.75 20.00 137.90 17.2 111.59 93.23 73.93 
170 
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IJncanaolldllle Undrained a.a on..,._ 
T..aNo. 21 P237WC213 
Name uumonroe10 
Initial Initial Initial Confining Confining 
Height ...... Volume PNaurePreaura 
tmm2 1mm2 icmA3! le!!2 (11Pa) 
147 73.1 816.fM 10 81.95 
SpecirnenMoieturlt Specific Specimen Specimen Specimal Specimen Unil Dry lhlit Void OegrNol 
Weight Content Gravity Height Diamleer Ara Voune Weight Weioht Ratio 8aunllion 
!Sl !!2 fa!cmA!,2 !cm2 !cm2 !cm"!J lcm"!2 (alcmA3)· (alcmA3) • n 
1224.7 23.57 2.7 14.7 7.31 41.87 118.IM 1.18 1.11 0.811 11.08 
Axial Axial Com,cted Axial DewiltDt' er, era Oa Pant Pant Effective q 
Deflection Slrain ,,,_ lalld Slr8a ,...... preaure p 
~"2 C!2 !cm"~ m?2 ~2 (11Pa) !e!!2 (11Pa) fl!!! 1!!!2 (lcPa) (kPa) 
0.033 0 42.0 45 0 81.95 10 18.95 10.0 18.95 0.00 0.00 
0.057 0.41 42.1 47 2.11 71.CJI 10.00 U.15 10.0 U.15 1.08 1.08 
0.080 0.11 42.3 17 54.17 123.81 10.00 U.95 10.5 72.39 23.88 27.33 
0.101 1.17 42.5 112 70.18 139.13 10.00 18.15 10.9 75.15 28.88 35.08 
0.124 1.57 42.8 130 88.87 157.82 10.00 18.95 11.G 75.14 37.44 44.34 
0.145 1.fM 42.8 140 11.74 117.88 10.00 IU5 11.0 75.M 42.41 41.37 
0.186 2.30 43.0 180 119.08 188.03 10.00 U.15 11.0 75.14 52.15 58.54 
0.188 2.18 43.1 18!5 123.71 192.73 10.00 U.15 11.0 75.14 55.00 81.11 
0.209 3.04 43.3 189 127.43 118.38 10.00 U.15 11.G 75.14 51.12 ,13.71 
0.230 3.40 43.4 175 133.10 202.04 10.00 U.15 11.0 75.84 91.8!5 •s 
0.254 3.82 43.8 182 139.68 201.11 10.00 U.15. 11.0 75.84 12.fM • .13 
0.278 4.20 43.8 194 151.29 220.24 10.00 U.15 11.0 75.14 ea.75 75.85 
0.297 4.58 44.0 117 153.75 222.70 10.00 U.15 11.G 15.14 ... 11.aa 
0.321 4.91 44.2 118 155.10 224.0S 10.00 U.15 11.0 75.14 70 .• 775 
0.342 5.34 44.3 208 113.54 232.41 10.00 U.15 11.G 75.M 74.87 11.77 
0.363 5.70. 44.5 213 187.91 238.11 10.00 U.15 11.0 75.84 77.08 13.96 
0.385 1.08 44.7 211 170.22 239.17 10.00 U.95 11.G 75.M 71.21 15.11 
0.408 8.45 44.9 224 177.41 241.44 10.00 U.96 11.G 75.M 11.15 11.75 
0.427 1.81 45.0 224 171.80 245.75 10.00 U.95 11.G 75.M 11.51 ea.«> 
0.4-11 7.17 45.2 221 171.08 247.03 10.00 U.15 11.0 75.14 12.15 • .04 
0.471 7.57 45.4 227 171.30 247.25 10.00 U.95 11.0 75.M 12.21 •. 15 
0.492 7.13 45.8 229 171.55 241.50 10.00 U.95 11.0 75.14 12.18 •. 71 
0.513 8.29 45.8 231 180.71 241.74 10.00 U.15 11.0 75.14 13.50 10.31 
0.534 8.88 45.9 231 180.07 241.02 10.00 18.15 10.9 75.15 13.13 I0.04 
0.555 1.02 41.1 234 182.25 251.20 10.00 18.15 10.9 75.15 M.92 11.13 
o.sn 9.«> .el.3 235 112.45 251.«> 10.00 U.15 10.9 75.15 15.02 11.23 
0.599 1.78 41.5 238 112.M 251.51 10.00 U.15 10.8 74.41 16.80 11.32 
0.620 10.14 41.7 231 184.71 213.71 10.00 ... 10.I 74.AI N.17 12.38 
0.641 10.51 .el.9 240 184.97 253.91 10.00 18.15 10.I 74 . ..a 11.97 92.48 
0.663 10.89 47.1 244 187.98 256.91 10.00 18.95 10.1 73.08 11.84 13.98 
0.684 11.25 47.3 244 187.11 251.14 10.00 U.15 10.5 72.39 10.15 13.80 
0.705 11.11 47.5 244 111.43 255.38 10.00 U.15 10.5 72.31 lti.77 13.21 
0.727 11.99 47.7 254 194.15 213.90 10.00 U.15 10.5 72.31 94.03 17.48 
0.741 12.35 47.9 256 118.01 264.18 10.00 18.95 10.3 71.02 15.fM 11.00 
0.789 12.72 41.1 257 118.12 285.07 10.00 18.15 10.3 71.02 15.19 98.0I 
0.790 13.08 48.3 257 115.31 264.25 10.00 18.15 10.3 71.02 15.58 17.8!5 
0.811 13.44 48.5 259 111.33 285.27 10.00 18.15 10.3 71.02 11.08 11.11 
0.833 13.82 48.7 280 111.38 285.32 10.00 18.15 10.3 71.02 11.12 98.19 
0.854 14.19 48.9 281 111.<41 285.41 10.00 U.15 10.1 88.M 17.54 11.23 
0.876 14.57 48.1 213 117.«> 218.35 10.00 U.15 10.0 U.96 98.70 98.70 
0.897 14.13 41.3 213 118.SIS 285.51 10.00 18.15 10.0 U.95 11.28 98.28 
0.918 15.29 41.5 285 197.52 266.47 10.00 18.15 10.0 18.15 11.71 98.71 
0.939 15.8!5 41.8 285 111.17 285.12 10.00 U.15 1.5 15.50 101.71 98.34 
0.981 11.03 50.0 285 115.71 264.73 10.00 18.15 1.5 15.50 101.34 17.11 
0.982 11.40 50.2 285 194.fM 213.11 10.00 18.15 1.5 8!5.50 100.92 97.47 
1.003 11.71 50.4 272 200.27 281.22 10.00 81.15 1.4 14.81 104.27 100.14 
1.024 17.12 50.1 272 119.«> 218.34 10.00 18.95 1.4 14.81 103.84 18.70 
1.045 17.41 50.1 272 198.52 217.47 10.00 U.15 1.2 13.43 104.78 18.21 
1.017 17.87 51.1 273 198.48 217.43 10.00 U.95 1.1 12.74 105.45 18.24 
1.088 18.23 51.3 274 198.47 287.42 10.00 18.15 1.1 12.74 105.44 18.24 
1.108 18.58 51.1 277 200.18 219.13 10.00 U.95 1.0 12.05 101.98 100.08 
1.130 18.15 51.8 280 201.81 270.81 10.00 18.95 a.a 80.17 108.21 100.13 
1.152 11.34 52.0 280 200.92 219.11 10.00 18.15 8.7 59.98 108.42 100.48 
1.173 11.70 52.3 284 203.42 272.31 10.00 U.15 1.7 58.88 110.17 101.71 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU F"OS = 2.193 
Profile: Natural W.C. 
C = 15 kPa 
cp = 19 deg. 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU F'OS = 1.847 
Profile: WT at mid height 
C = 15 kPa 
cp = 19 deg. 
Ytota1 = 19.33 kN/m3 
Ysat. = 19.86 kN/m3 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU F'OS = 1.616 
Profile: Saturated 
C = 15 kPa 
cf,:;= 19 deg. 
'YtotaI = 19.33 kN/m3 
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X-AXIS (feet) 
HWY 34, Monroe County 
1 most crttical surfaces, MINl'MUM JANBU FOS = 2.187 
Profile: WT at toe 
C = 15 kPa 
cf,= 19 deg. 
'Ytotal = 19.33 kN/m3 
"(sat.= 19.86 kN/m3 
160 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU FOS = 2.732 
Profile: Natural W.C. 
C = 28 kPa 
~ = 12 deg. 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU FOS = 2.516 
Profile: WT at mid height 
C = 28 kPa 
~ = 12 deg . 
'Ytotal = 19.33 kN/m3 
'Ysat. = 19.86 kN/m3 
160 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JAN BU FOS = 2.310 
Profile: Saturated 
.C =28 kPa 
q> = 12 deg. 
Ytotal = 19.33 kN/m3 
Ysat. = 19.86 kN/m3 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JAN BU FOS = 2. 728 
Profile: Wf at toe 
C = 28 kPa 
q> = 12 deg. 
Ytotal = 19.33 kN/m3 
Ysat = 19.86 kN/m3 
160 
0--------------.-------------------------
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU. FOS = 1.376 
Profile: Natural W.C. 
C = 1.20 kPa 
. q, = 25 deg. 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JANBU FOS = 1.093 
Profile: WT at mid height 
c·= 1.20kPa 
q, = 25 deg. 
)'total= 19.33 kN/m3· 
'Ysat. = 19.86 kN/m3 
160 
a -t---~------r--~--r---,----T""---.--------..------.--~----------. 
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HWY 34, Monroe County 
1 most critical surfaces, MINIMUM JAN BU FOS = . 768 
Profile: Saturated 
C = 1.20 kPa 2 -s '!"·,, 
cp = 25 deg. 
YtotaI = 19.33 kN/m3 ,n 
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X-AXIS (feet) 
HWY 34, Monroe County 
1 most crttlcal surfaces, MINIMUM JANBU FOS = 1.376 
Profile: WT at toe 
C = 1.20 kPa 
cp = 25 deg. 
Ytotat = 19.33 kN/m3 
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XST ABL Analysis (HWY 34, Monroe County continued) 
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· APPENDIXB 
RAW DATA AND ANALYSIS 
160m STREET, PAGE COUNTY 
180 
Shelby Data From 160th Street (Page· County) * Msume SG=2. 7 
P24S8 Bl 
Number Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (lb/ft"3) (KN/m"3) (%) (lb/ft"'3) (KN/m"'3) (%) 
I 3'6" -4' 127.27 20.01 20.80 105.35 16.56 93.74 
2 4'-4'6" 125.07 19.66 18.07 105.93 16.65 82.63 
P2458 Bl 
Number Depth Wet Unit Wt. Wet Unit Wt. Moisture Content . DryUnit Wt. Dry Unit Wt. Degree of Sat. . 
(ft. in.) (lb/ft"'3) (KN/m"'3) (%) (lb/ft"'3) (KN/m"3) (%) 
1 81 -81611 124.84 19.62 27.58 97.85 15.38 103.16 
2 8'6" -9' 125.86 19.79 27.29 · 98.88 15.54 104.67 
P2458 Cl 
Number Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (lb/ft"'3) (KN/m"'3) (%) (lb/ft"'3) (KN!m"'3) (%) 
1 13'4" -13'10" 113.87 17.90 33.11 85.54 13.45· 92.21 
2 13'1 l" - 14'5" 116.24 18.27 26.55 91.85 14.44 85.93 
P2458 Cl 
Number Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (1b/ft"'3) (KNfmAJ) (%) (lb/ftA3) (KN/nr"3) (%) 
1 16'2" -16'8" 118.92 18.69 28.12 92.82 14.59 93.14 
2 17'2" - 17'8" 117.23 18.43 27.96 91.61 14.40 89.98 
P2358 D1 
Number . Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry~tWt. Dry Unit Wt. Degree of Sat. 
(ft. in.) (lb/ft"3) (KN/mAJ) (%) (lb/ft"3) (KN/m"3) (%) 
I 18'6" - 19'0" 114.12 17.94 31.27 86.94 13.67 90.01 
2 19'0" - 19'6" 109.99 17.29 31.64 83.55 13.13 84.05 '-~ 
3 19'6" - 20'0" 117.11 18.41 19.84 97.73 15.36 73.98 
181 
Atterberg Limit for 160th Street (Page County) 
2458 Bl 
Liquid Limit, LL 
Trial# I 2 3 
#Blow 59 21 17 
Wt. Of Dish + Air-dry Soil (g) 24.4 24.06 25.08 
Wt. Of Dish + Oven-dry Soil (g) 20.48 20.35 20.84 
Wt. Of Moisture (g) 3.92 3.71 4.24 
Wt. Of Dish (g) 10.5 11.27 11.21 
· Wt. Of Oven-dry Soil (g) 9.98 9.08 9.63 
Moisture Content (%) 39.28 40.86 44.03 
Plastic Limit, PL 
Trial# 1 2 3 
Wt. Of Dish + Air-dry Soil (g) 10.52 9.62 9.19 
Wt. Of Dish + Oven-dry Soil (g) 9.84 9.04 8.73 
Wt. Of Moisture (g) 0.68 0.58 0.46 
Wt. Of Dish (g) 6.83 6.75 6.53 
Wt. Of Oven-dry Soil (g) 3.01 2.29 2.2 
Moisture Content (%) 22.59 25.33 20.91 
2458Cl 
Liquid Limi~ LL 
Trial# l 2 3 
#Blow 16 9 5 
Wt. Of Dish + Air-dry Soil (g) 21.33 22.63 22.39 
Wt. Of Dish + Oven-dry Soil (g) 18.47 19.21 18.78 
Wt. Of Moisture (g) 2.86 3.42 3.61 
Wt. Of Dish (g) 11.31 11.47 11.19 
Wt. Of Oven-dry Soil (g) 7.16 7.74 7.59 
Moisture Content (%) 39.94 44.19 47.56 
Plastic Limit, PL 
Trial# 2 3 
Wt. Of Dish + Air-dry Soil (g) 7.07 5.47 10.53 
Wt. Of Dish + Oven-dry Soil {g) 6.54 5.23 9.83 
Wt. Of Moisture (g) 0.53 0.24 0.7 
Wt. Of Dish (g) 4.2 4.19 6.67 
Wt. Of Oven-dry Soil (g) 2.34 1.04 3.16 
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Consolidated-undrained test (160th Street. Page county) 
Test No 1 
Name cu10 2458/81/1 
lrnt1al lrnt1al Initial Confining Confining Bef. Cons Af. Cons Bef. Cons Af. Cons Void Ory Unit Ory Unit 
Height Diameter Volume Pressure Pressure vc vc H H Ratio Weight Weight 
(mm) (mm) (cm"3) (PSI) (kPa)· (cm"3) (cm"3) (ir1) (in) ei (Q!cm"3) (~ 
155 72.9 646.96 10 68.95 26.04 38.11 0.018 0.018 0.698 1.59 99.25 
Before Consolidation Aftl!K Consolidation 
Specimen Moisture Specific Specimen Specimen Specimen Specimen Volume Height Diameter Volume Volume Void Dry Unit 
Weight Content Gravrty Height Diameter Area Volume .after Cone after Cons after Cons Solid Voids Ratio Weight 
(g) (%) (~/cm"3) (cm) ~cm) (cm"2} (cm"3) (cm"3} ~cm} ~cm) (cm"3! (cm"3! e. ~ 
1336.1 29.84 2.7 15.5 7.29 41.74 646.96 634.29 15.5 7.22 381.12 253.16 0.664 101.23 
Axial Axial Corrected Axial Axial Axial Pore Pore a3' O' 1' p' q' Parameter 
Def1ect1on Strain Area Load Load Stress Pressure Pressure A 
(in) (%) (cm"2} (lb} (kPa) (psi) (kPa} (kPa) (kPa) {kPa) {kPa} 
0.036 0 -40.92 0.9 9 0.00 2.0 13.79 55.16 55.16 55.16 0 0 
0.035 -0.02 40.92 0.7 7 -2.17 2.0 13.79 55.16 52.98 54.07 -1.09 0.00 
0.055 0.31 41.05 1.8 18 9.75 2.0 13.79 55.18 64.91 60.03 4.88 0 
0.080 0.72 41.22 4.2 42 35.61 2.0 13.79 55.16 90.77 72.96 17.81 0.00 
0.105 1.13 41.39 7.5 75 70.93 2.3 15.86 53.09 12-4.02 88.56 35.-47 0.03 
0.129 1.52 41.56 9.3 93 89.92 2.9 19.99 48.95 138.87 93.91 44.96 0.07 
0.154 1.93 41.73 10.9 109 106.60 3.7 25.51 43.44 150.04 96.74 63.30 0.11 
0.179 2.34 41.90 12.4 124 122.08 3.9 26.89 42.06 184.13 103.10 81.04 0.11 
0.204 2.75 42.08 13.7 137 135.31 4.1 28.27 40.68 175.99 108.33 67.65 0.11 
0.228 3.15 42.25 .14.9 149 147.39 4.2 28.96 39.99 · 187.38 113.89 73.70 0.10 
0.253 3.56 42.43 16.0 160 158.30 4.4 30.34 38.61 196.91 117.76 79.15 0.10 
0.278 3.97 42.61 16.9 169 167.02 4.5 31.03 37.92 204.94 121.43 83.51 0.10 
0.303 4.38 42.79 17.7 177 174.63 4.6 31.72 37.23 211.86 124.54 87.31 0.10 
0.327 4.17 42.97 18.5 185 182.19 4.7 32.41 38.54 218.73 127.64 91.09 0.10 
0.352 5.18 43.16 19.1 191 187.59 4.8 33.09 35.85 223.44 129.65 93.80 0.10 
0.376 5.57 43.34 19.7 197 192.97 4.9 33.78 35.16 228.13 131.65 96.49 0.10 
0.402 6.00 43.53 20.3 203 198.23 5.0 . 34.47. 34.47 232.70 133.59 99.12 0.10 
0.428 8.39 43.72 20.8 208 202.49 5.0 34.47 34.47 236.96 135.72 101.24 0.10 
0.451 6.80 43.91 21.3 213 206.67 5.0 34.47 34.47 241.14 137.81 103.33 0.10 
0.476 7.21 44.10 21.8 218 210.80 5.0 34.47 34.47 245.28 138.88 105.40 0.10 
0.501 7.82 44.30 22.2 222 213.89 5.0 34.47 34.47 248.36 141.42 106.94 0.10 
0.525 8.01 44.49 22.6 226 216.98 5.1 35.16 33.78 250.76 142.27 108.49 0.10 
0.550 8.42 44.69 23.0 230 219.99 5.1 35.16 33.78 253.78 143.78 110.00 0.10 
0.575 8.83 44.89 23.4 234 222.97 5.2 35.85 33.09 256.07 144.58 111.49 0.10 
0.600 9.24 45.09 23.7 237 224.93 5.2 35.85 33.09 258.03 145.56 112.47 0.10 
0.625 9.65 45.29 24.0 240 228.86 5.2 35.85 33.09 259.96 146.53 113.43 0.10 
0.660 10.06 46.50 24.3 243 228.77 1.1 35.16 33.78 282.66 148.17 114.38 0.09 
0.675 10.47 45.71 24.7 247 231.62 5.1 35.16 33.78 265.40 149.59 115.81 0.09 
0.699 10.86 45.91 25.0 250 233.51 5.1 35.16 33.78 267.29 150.64 116.75 0.09 
0.724 11.27 46.12 25.2 252 234.36 5.1 35.16 33.78 268.15 150.97 117.18 0.09 
0.749 11.68 48.34 25.5 255 236.16 5.0 34.47 34.47 270.63 152.55 118.08 0.09 
0.774 12.09 46.55 25.8 258 237.93 5.0 34.47 34.47 272.40 153.44 118.97 0.09 
0.799 12.50 46.77 26.0 260 238.72 5.0 34.47 34.47 273.20 153.84 119.36 0.09 
0.824 12.91 46.99 26.4 264 241.39 5.0 34.47 34.47 275.87 155.17 120.70 0.09 
0.848 13.31 47.20 26.6 266 242.19 5.0 34.47 34.47 276.66 .155..57 121.09 0.09 
0.873 13.72 47.43 26.9 289 243.86 4.9 33.78 35.16 279.02 157.09 121.93 0.08 
0.898 14.13 47.65 27.1 271 244.57 4.9 33.78 35.16 279.73 157.45 122.28 0.08 
0.923 14.54 47.88 27.3 273 245.28 4.9 33.78 35.16 280.42 157.79 122.63 0.08 
0.948 14.95 48.11 27.5 275 245.93 4.8 33.09 35.85 281.78 158.82 122.97 0.08 
0.972 15.34 48.34 '1:1.1 277 246.63 4.8 33.09 35.85 282.49 159.17 123.32 0.08 
0.998 15.76 48.58 27.9 279 247.22 4.8 33.09 35.85 283.08 159.46 123.81 0.08 
1.022 16.18 48.81 28.1 281 247.89 4.7 32.41 36.54 284.43 160.49 123.95 0.08 
1.047 16.57 49.05 28.3 283 248.49 4.6 31.72 37.23 285.73 .161.48 124.25 0.07 
1.072 16.98 49.29 28.5 285 249.08 4.6 31.72 37.23 286.31 161.77 124.54 0.07 
1.097 17.39 49.53 28.7 287 249.65 4.6 31.72 37.23 286.88 162.05 124.82 0.07 
1.121 17.78 49.77 28.8 288 249.35 4.5 31.03 37.92 287.27 162.60 124.68 0.07 
1.147 18.21 50.03 29.0 290 249.84 4.5 31.03 37.92 287.76 162.84 124.92 0.07 
1.171 18.60 50.27 29.1 291 249.52 4.5 31.03 37.92 287.44 162.68 124.76 0.07 
1.196 19.01 50.53 29.3 293 250.03 4.5 31.03 37.92 287.95 162.93 125.01 0.07 
1.221 19.42 50.78 29.5 295 250.51 4.4 30.34 38.61 289.12 163.87 125.26 0.07 
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Consolidated-undrained test (160th Street. Page County) 
Test No. 2 
Name cu10 2458/C1/1 
Initial Initial Initial Confining Confining Bef. Cons Af. Cons Bef. Cons Af. Cons Void Dry Unit Dry Unit 
Height Diamete1 Volume Pressure Pressure vc vc H H Ratio Weight Weight 
(mmi (mm) (cm113) (f?!i) (kPa~ (cm 113) {cm113! (in) ~in} ei !9'cm113) (pcf) 
153 72.3 628.14 10 68.95 46.97 67.76 0.01'4 0.036 0.954 1:38 86.23 
Befont Consolidation After Consolidation 
Specimen Moisture Specific Specimen Specimen Specimen Specimen Volume Height Diameter Volume Volume Void Dry Unit 
Weight Content Gravity Height Diameter Area Volume after Cons after Cons after Cons Solid Voids Ratio Weight 
<il ~%) (s:'.cm113! ~cm) !cm) (cm112) (an113) tan113) (an! (anl (an 113) (an113) • (pcf) 
1150.3 32.52 2.7 15.3 7.23 41.06 628.14 607.35 15.24 7.12 321.49 285.86 0.889 89.18 
Axial Axial Corrected Axial Axial Axial Pore Pore a3' a 1' p' ct Parameter 
Deflection Strain Area Load Load Stress Pressure Pressure A 
(in) (%) (cm"2) (lb) (kPa) (psi) {kPa) (kPa) (kPa) (kPa) (kP•! 
0.036 0 39.84 0.0 0 0.00 2.3 15.86 53.09 53.09 53.09 0 0 
0.057 0.35 39.98 0.7 7 7.79 2.4 16.55 52.40 60.19' 56.29 3.89 0.09 
0.082 o.n 40.15 1.0 10 11.08 2.5 17.24 51.71 62.79 57.25 5.54 0.12 
0.107 1.18 40.32 3.4 34 37.51 3.3 22.75 46.19 83.71 64.95 18.76 0.18 
0.131 1.58 40.48 4.6 46 50.54 4.0 27.58 41.37 91.91 66.64 25.27 0.23 
0.156 2.00 40.65 5.4 54 59.08 4.6 31.72 37.23 96.32 66.n 29.54 0.27 
0.181 2.42 40.83 6.0 60 65.37 5.1 35.16 33.78 99.15 66.47 32.68 0.30 
0.206 2.83 41.00 6.4 84 69.43 5.6 38.61 30.34 99.n 65.05 34.72 0.33 
0.230 3.23 41.17 6.8 68 73.47 6.0 41.37 27.58 101.05 64.31 36.73 0.35 
0.255 3.65 41.35 7.2 72 n.45 6.3 43.44 25.51 102.96 64.24 38.73 0.36 
0.280 4.07 41.53 7.5 75 80.33 6.6 45.51 23.44 103.n 63.61 40.17 0.37 
0.305 4.48 •'1.71 7.8 78 83.18 6.8 46.88 22.06 105.24 63.65 41.59 0.37 
0.330 4.90 41.89 8.0 80 84.94 7.0 48.26 20.68 105.63 63.16 42.47 0.38 
0.354 5.30 42.07 8.2 82 86.70 7.1 48.95 19.99 106.69 63.34 43.35 0.38 
0.379 5.72 42.26 8.4 84 88.42 7.2 49.64 19.31 107.73 63.52 44.21 0.38 
0.404 6.13 42.44 8.6 86 90.13 7.3 50.33 18.82 108.75 63.68 45.06 0.38 
0.428 6.53 42.83 8.8 88 91.83 7.4 51.02 17.93 109.76 63.84 45.92 0.38 
0.453 6.95 42.82 8.9 89 92.46 7.5 51.71 17.24 109.70 63.47 46.23 0.39 
0.478 7.36 43.01 9.0 90 93.08 7.5 51.71 17.24 110.32 63.78 46.54 0.39 
0.503 7.78 43.20 9.1 91 93.69 7.6 52.40 16.55 110.24 63.39 46.85 0.39 
0.528 8.20 43.40 9.2 92 94.30 7.6 52.40 16.55 110.84 63.69 47.15 0.39 
0.553 8.61 43.60 9.3 93 94.89 7.6 52.40 16.55 111.43 63.99 47.44 0.39 
0.578 9.03 43.80 9.4 94 95.47 7.6 52.40 16.55 112.02 64.28 47.74 0.38 
0.603 9.45 44.00 9.5 95 96.04 7.6 52.40 16.55 112.59 64.57 48.02 0.38 
0.827 9.85 44.19 9.6 96 96.63 7.5 51.71 17.24 113.86 65.55 48.31 0.37 
0.652 10.26 44.40 9.7 97 97.18 7.5 51.71 17;24 114.42 65.83 48.59 0.37 
0.677 10.68 44.61 9.8 98 97.73 7.5 51.71 17.24 114.97 66.10 48.86 0.37 
0.702 11.10 44.81 9.8 98 97.27 7.4 51.02 17.93 115.20 66.56 48.64 0.36 
0.727 11.51 45.03 9.9 99 97.80 7.4 51.02 17.93 115.73 66.83 48.90 0.36 
0.751 11.91 45.23 10.0 100 98.35 7.3 50.33 18.62 116.96 67.79 49.17 0.35 
o.m 12.35 45.45 10.0 100 97.86 7.3 50.33 18.62 116.48 67.55 48.93 0.35 
0.802 12.76 45.67 10.1 101 98.37 7.2 49.64 19.31 117.68 68.49 49.19 0.34 
0.826 13.16 45.88 10.1 101 97.92 7.2 49.64 19.31 117.23 68.27 48.96 0.35 
0.861 13.68 46.10 10.2 102 98.42 7.1 48.95 19.99 118A1 IUO 49.21 0.34 
0.875 13.98 46.32 10.2 102 97.98 7.1 48.95 19.99 117.96 68.97 48.98 0.34 
0.901 14.41 46.55 10.3 103 98.42 7.1 48.95 19.99 118.42 69.21 49.21 0.34 
0.925 14.81 46.n 10.3 103 . 97.96 7.0 48.26 20.68 118.65 69.67 48.98 0.33 
0.950 15.23 47.00 10.3 103 97.48 7.0 48.26 20.68 118.17 69.43 48.74 0.33 
0.975 15.65 47.23 10.3 103 97.00 6.9 47.57 21.37 118.38 69.88 48.50 0.33 
1.000 16.06 47.47 10.4 104 97.48 6.9 47.57 21.37 118.84 70.11 48.73 0.33 
1.024 16.46 47.69 10.4 104 97.00 6.9 47'.57 21.37 118.37 69.87 - 48.50 · 0.33 
1.050 16.90 47.94 10.4 104 96.50 6.9 47.57 21.37 117.87 89.62 48.25 0.33 
1.075 17.31 48.18 10.5 105 96.93 6.9 47.57 21.37 118.31 69.84 48.47 0.33 
1.100 17.73 48.43 10.5 105 96.45 6.9 47.57 21.37 117.82 89.60 48.22 0.33 
1.124 18.13 48.66 10.5 105 95.98 6.8 46.88 22.06 118.04 70.05 47.99 0.32 
1.150 18.56 48.92 10.5 105 95.47 6.8 46.88 22.08 117.53 69.80 47.73 0.32 
1.175 18.98 49.17 10.5 105 94.98 6.8 46.88 22.06 117.04 69.55 47.49 0.33 
1.200 19.39 49.43 10.5 105 94.49 6.8 46.88 22.06 116.56 69.31 47.25 0.33 
1.225 19.81 49.68 10.6 106 94.90 6.8 46.88 22.06 116.96 69.51 47.45 0.33 
1.250 20.23 49.94 10.6 106 94.41 6.7 48.19 22.75 117.16 69.96 47.20 0.32 
1.275 20.64 . 50.21 10.6 106 93.91 6.7 46.19 22.75 · 116.67 69.71 46.96 0.32 
1.300 21.06 50.47 10.6 106 93.42 6.7 46.19 22.75 116.17 69.46 46.71 0.32 
1.324 21.46 50.73 10.6 106 92.95 6.6 45.51 23.44 116.39 69.92 46.47 0.32 
1.349 21.88 51.00 10.6 106 92.46 6.6 45.51 23:44 115.90 69.67 46.23 0.32 
1.374 22.29 51.27 10.6 106 91.96 6.5 44.82 24.13 116.09 70.11 45.98 0.31 
1.399 22.71 51.55 10.6 106 91.47 6.4 44.13 24.82 116.29 70.56 45.73 .0.31 
1.424 23.13 51.83 10.5 105 90.12 6.4 44.13 24.82 114.94 69.88 45.06 0.31 
186 
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ConsoldalBd-inrained ast (160th Street. Page Cou,ty) 
Test No. 3 
Name cu30 2458/C2/2 
Initial Initial lnibal Confining Comring Bef. Cons Al. Cons Bef. Cons Al.Cons Void DryUrit DryUrit 
Het!jll Oiametel Voune Presue PresS"11 vc vc H H Ratio Weqa. w~ 
!rrm! !nm! !c:m"3) le!! !kPal !c:m"3l !c:m"3l !'"! !'"! ai !2'.Cffl"3! !~ 
142 72.5 586.21 30 206.84 26.6 73.08 0.056 0.055 0.&47 ,..,a 9121 
BeforaConsoidation A1l/fll Consolida1lon 
Specimen Molsve Speciflc Specimen Specimen Specimen Specimen VOUY18 Heistt Dlametar Voune Vokme Void DryUrit 
Weigit Content Gnlvtty Heq,t Dia'neC8r Ara& Voune aftllr Conl llfllr" Cons llfllr" Cons Sold Voids RallO Wett,11 
1~.4 
~"It! !qf3l !ctn! !ctn! !Cffl"2i (CffiA3! !c:m"3! !ctn! 11 !c:m"3! !c:m"3! .. !~ 2 .... 26 14.2 7.25 41.28 588.21 539.73 14.20 8. 317.34 222.39 0.701 99.08 
Axial Axial Correct8d Axial Axial Axial Pore Pore a3' ~1· rt q Parameter 
Oeflacllon Slrain. Ania Load Load Sims Pressure PreUU'8 A 
l'"l !!! !c:m"2! ~! ~l (esi) ~! ~! ~! ~! ~! 
0.144 0 38.00 0.0 0 0.00 2.4 18.55 190.30 190.30 190.30 0 0 
0.163 0.34 38.13 0.1 1 1.17 2.4 18.55 190.30 191.<46 190.88 0.58 0.00 
0.187 o.n 38.30 4.3 43 49.94 2.5 17.24 189.81 239.55 214.58 24.97 0.01 
0.211 1.20 38 . .ce 8.8 88 78.84 2.8 19.31 187.54 2tl6.18 228.88 39.32 0.04 
0.238 1.85 38.84 7.8 78 89.80 3.2 22.08 1&4.78 27 ... 58 229.88 ..... 90 0.08 
0.261 2.09 38.81 8.4 M 98.27 3.8 2,.82 182.02 278.29 230.15 48.13 0.09 
0.288 2.54 38.99 8.7 87 99.25 ... 1 28.27 178.57 m.82 228.20 49.62 0.12 
0.311 2.99 39.17 9.0 . 90 102.20 4.5 31.03 175.82 278.02 226..12 51.10 0.14 
0.335 3.42 39.35 9.2 92 104.01 ... 9 33.78 173.08 2n.01 225.08 52.00 0.17 
0.380 3.815 39.53 9.4 94 105.78 5.2 35.85 170.99 276.n 223.88 52.89 0.18 
0.385 4.31 39.71 9.5 95 108.41 5.6 38.81 188.23 21,.84 221.43 53.20 0.21 
0.410 4.78 39.90 9.7 97 108.1 .. 5.9 40.68 198.18 27•'-30 220.23 54.07 0.22 
0.434 5.19 40.08 9.8 98 108.78 8.3 43 ..... 193.41 272.17 217.79 54.38 0.25 
0.459 5.63 40.27 9.9 99 109.35 IS.8 45.51 181.34 270.89 218.01 54.68 0.26 
0.4M 8.08 40.<46 10.0 100 109.93 6.9 47.57 159.27 269.20 214.24 54.97 0.28 
0.509 8.53 40.66 10.2 102 111.60 7.2 49.&4 157.20 288.80 213.00 55.80 0.30 
0.533 8.98 40.M 10.3 103 112.17 7.5 51.71 155.13 287.31 211.22 58.09 0.31 
0.558 7.40 41.04 10.4 · 104 112.72 7.8 53.78 153.08 285.78 209.42 58.38 0.33 
0.583 7.85 41.24 10.5 105 113.25 8.0 55.18 151.88 264.94 208.31 !56.83 0.34 
0.608 8.30 41 ..... 10.8 108 113.78 8.3 57.23 149.62 263.39 208.51 58.89 0.38 
0.833 8.75 41.84 10.7 107 11,.29 8.5 58.81 148.24 262.53 205.38 57.15 0.37 
0.858 9.19 41.85 10.8 108 114.79 8.8 60.87 1<46.17 260.96 203.57 57.40 0.38 
0.683 9.84 42.08 10.9 109 115.29 9.0 152.05 1 ..... 79 260.08 202.43 57.84 0.39 
0.708 10.09 42.27 10.9 109 114.72 9.2 83.43 143.4'1 258.13 200.n 57.38 0.41 
0.733 10.53 42.48 11.1 111 118.24 9.4 84.81 142.03 258.27 200.15 58.12 0.42 
0.758 10.98 42.89 11.2 112 116.70 9.8 88.19 140.65 257.35 199.00 58.35 0.43 
0.783 11.43 42.91 11.2 112 118.12 9.8 ffl.57 139.27 255.39 197.33 58.08 0 ..... 
0.807 11.88 43.11 11.3 113 118.58 10.0 88.95 137.90 254.48 190.19 58.29 0.45 
0.832 12.30 43.33 11.4 114 117.02 10.2 70.33 138.52 253.54 195.03 58.S1 0.48 
G.857 12.75 43.58 11.5 115 117 ..... 10.3 71.02 135.13 213.27 114..55 18.72 OM 
0.882 13.20 43.78 11.5 115 118.M 10.5 72.39 134.45 251.29 192.87 58.42 0.48 
0.907 13.85 ..... 01 11.8 118 117.25 10.7 · 13.n 133.07 250.32 191.89 58.83 0.49 
0.931 1-4.07 .... .23 11.7 117 117.87 10.8 7-4.48 132.38 250.05 191.22 58.84 0.4'9 
0.958 1-4.52 ..... <46 11.7 117 117.08 11.0 75.84 131.00 248.08 189.53 58.53 0.51 
0.981 14.97 ..... 89 11.8 118 117 ..... 11.1 78.53 130.31 247.78 189.03 58.72 0.51 
1.005 15.40 ..... 92 11.8 118 118.85 11.2 n.22 129.62 248.47 188.05 58.43 0.52 
1.030 15.85 45.18 11.9 119 117.22 11.3 n.91 128.93 248.15 187.54 58.61 0.52 
1.055 16.29 45.40 11.9 119 118.ISO 11.4 78.80 128.24 2 ..... M 188.54 58.30 0.53 
1.080 18.74 45.84 11.5 115 112.08 11.5 79.29 127.55 239.83 183.59 58.04 0.!56 
1.105 17.19 45.89 12.0 120 116.32 11.8 79.98 128.88 243.18 185.02 58.18 0.55 
1.130 17.63 .ce.14 12.1 121 118.86 11.7 80.67 128.17 242.83 1M.50 58.33 0.55 
1.155 18.08 48.39 12.1 121 118.02 11.8 81.38 125.48 2-41.51 183.50 58.01 0.58 
1.180 18.53 48.84 12.1 121 115.39 11.9 82.05 124.80 240.19 182.49 57.70 0.57 
1.204 18.98 .ce.89 12.1 121 114.78 12.0 82.74 124.11 238.89 181.50 57.39 0.58 
1.229 19.40 47.15 12.2 122 115.09 12.0 82.74 124.11 239.20 181.85 57.55 0.58 
1.255 19.87 47.43 12.2 122 114.43 12.1 83.43 123.42 237.M 180.83 57.21 0.58 
1.280 20.32 <17.89 12.2 122 113.79 12.2 M.12 122.73 238.52 179.62 58.89 0.59 
1.304 20.75 47.95 12.2 122 113.18 12.2 84.12 122.73 235.90 179.32 58.59 o.eo 
1.329 21.19 48.22 12.1 121 11US2 12.2 84.12 122.73 234.34 178.53 55.81 0.61 
1.355 21.66 48.51 12.2 122 111.87 12.3 84.81 122.04 233.91 1n.e1 55.94 0.61 
1.380 22.10 48.79 12.2 122 111.24 12..3 M.81 122.04 233.27 1n.66 55.62 0.81 
1.404 22.53 49.08 12.2 122 110.62 12.4 85.50 121.35 231.97 178.86 55.31 0.62 
U29 22.98 49.34 12.2 122 109.98 12.4 85.50 121.35 231.33 178.34 54.99 0.83 
1.453 23.41 49.82 12.2 122 109.37 12.4 85.50 121.35 230.72 178.03 54.89 0.63 
1.479 23.88 49.92 12.1 121 107.82 12.4 85.50 121.35 229.18 175.28 53.91 0.84 
1.504 24.32 50.22 12.1 121 107.18 12.4 85.50 121.35 228.53 174.94 53.59 0.84 
1.529 24.n 50.51 12.1 121 108.55 12.5 88.18 120.86 227.21 173.93 53.28 0.85 
1.553 25.20 50.80 12.1 121 105.94 12.5 88.18 120.66 228.80 173.83 52.97 0.88 
1.579 25.66 5U2 12.1 121 105.28 12.5 88.18 120.86 225.94 173.30 52.84 0.86 
UI04 26.11 51.43 12.1 121 104.65 12.5 815.18 120.86 225.31 172.98 52.33 0.87 
1.829 26.58 51.74' 12.1 121 104.02 12.5 815.18 120.86 224.88 172.87 52.01 0.87 
1.854 27.01 52.08 12.1 121 103.38 12.5 88.18 120.86 224.04 172.35 51.89 0.87 
1.879 27.45 52.38 12.1 121 102.75 12.5 88.18 120.88 223.41 172.03 51.38 0.88 
1.704 27.90 52.71 12.2 122 102.98 12.5 88.18 120.88 223.62 172.14 51.48 0.88 
1.729 28.35 53.04 12.2 122 102.32 12.5 88.18 120.88 222.98 171.82 51.18 0.88 
1.755 28.81 53.38 12.1 121 100.83 12.4 85.50 121.35 222.17 171.78 50.41 0..88 
1.779 29.24 53.71 12.1 121 100.22 12.4 85.50 121.35 221.57 171.48 50.11 0.89 
1.803 29.87 54.03 12.1 121 99.61 12.4 85.50 121.35 220.98 171.15 49.80 0.89 
1.829 30.13 54.39 12.2 122 99.n 12.4 85.50 121.35 221.12 171.23 49.88 0.69 
1.854 30.58 54.74 12.2 122 99.13 12.3 84.81 122.04 221.17 171.80 49.57 0.89 
1.879 31.03 55.10 12.2 122 96.49 12.3 84.81 122.04 220.53 171.28 49.25 0.89 
1.904 31.48 55.<46 12.2 122 97.85 12.2 M.12 122.73 220.58 171.85 48.93 0.89 
1.928 31.91 55.81 12.2 122 97.24 12.2 M.12 122.73 219.97 171.35 48.62 0.89 
1.953 32.35 58.18 12.2 122 96.60 12.2 84.12 122.73 219.33 171.03 48.30 0.70 
1.974 32.73 56.49 10.9 109 85.83 12.1 83.43 123.42 209.25 166.33 42.91 0.78 
188 
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Consolidated-undrained test (160th Street. Page County) 
Test No. 4 
Name cu10 2358/01/1 
Initial lrnt1al Initial Confining Confining Bet. Cons Af. Cons Bef. Cons Af. Cons Void Dry Unit Dry Unit 
Height Diameter Volume Pressure Pressure vc vc H H Ratio Weight Weight 
(mml (mm) (cm"3) (psi) (kPa) (cm"3) (cm"3) (in) (in) ei (g/cm"3) (pd) 
14"1 /3.1 591.76 10 68.95 64.05 71.68 0.02 O.C2 0.964 1.37 85.76 
Before Consolidation After Consolidation 
Specimen Moisture Specific Specimen Specimen Specimen Specimen Volume Height . Diameter Volume Volume Void Dry Unit 
Weight Content Gravity Height Diameter Area Volume after Cons after Cons after Cons Solid Voids Ratio Weight 
(g) (%) (g/cm"3) (cm) (cm) (em"2) (cm"3) (em"3! (cm) (cm) (em"3) (cm"3) • (pcf) 
1065.6 31.02 2.7 14.1 7.31 41.97 591.76 584.13 14.1 7.26 301.23 282.90 0.939 86.88 
Axial Axial Corrected Axial Axial Axial Pore Pore o3' O' 1' p' q' Parameter 
Deflection Strain Area Load Load Stress Pressure Pressure A 
(in) (%} (cm-"2) (lb) (kPa) (PSI) (kPa) (kPa) (kPa) ~kPa) (kPa) 
0.047 0 41.43 0.4 4 0.00 2.2 15.17 53.78 53.78 53.78 0 0 
0.047 0.00 41.43 0.3 3 -1.07 2.2 15.17 53.78 52.71 53.24 -0.54 0.00 
0.066 0.34 41.57 0.9 9 5.35 2.4 16.55 52.40 57.75 55.08 2.68 0.26 
0.091 0.79 41.76 2.5 25 22.37 2.8 19.31 49.64 72.01 60.83 11.18 0.18 
0.116 1.24 41.95 4.8 48 46.66 3.8 26.20 42.75 89.40 66.08 23.33 0.24 
0.140 1.68 42.13 5.7 57 55.95 4.8 33.09 35.85 91.81 63.83 27.98 0.32 
0.165 2.13 42.33 6.3 63 62.00 5.8 39.99 28.96 90.96 59.96 31.00 0.40 
0.190 2.58 42.52 6.7 67 65.90 6.6 45.51 23.44 89.35 66.39 32.96 o.~6 
0.215 3.03 42.72 6.9 69 67.68 7.2 49.64 19.31 86.99 53.15 33.84 0.51 
0.240 3.48 42.92 7.0 70 68.40 7.7 53.09 15.86 84.26 50.06 34.20 0.55 
0.264 3.91 43.11 7.2 72 70.16 8.0 55.16 13.79 83.95 48.87 35.08 0.57 
0.290 4.38 43.32 7.2 72 69.82 8.3 57.23 11.72 81.54 46.63 34.91 0.60 
0.314 4.81 43.52 7.3 73 70.52 8.4 57.92 11.03 81.56 46.29 35.26 0.61 
0.339 5.26 43.73 7.4 74 71.21 8.5 58.61 10.34 81.55 45.95 35.60 0.61 
0.363 5.69 43.93 7.4 74 70.88 8.6 59.29 9.65 80.54 45.09 35.44 0.62 
0.388 6.14 44.14 7.5 75 71.55 8.7 59.98 8.96 80.52 44.74 35.78 0.63 
0.413 6.59 44.35 7.6 76 72.21 8.7 59.98 8.96 81.18 45.07 36.11 0.62 
0.438 7.04 44.57 7.6 76 71.86 8.7 59.98 8.96 80.83 44.90 35.93 0.62 
0.463 7.49 44.78 7.7 77 72.51 8.7 59.98 8.96 81.47 45.22 36.25 0.62 
0.488 7.94 45.00 7.7 77 72.16 8.7 59.98 8.96 81.12 45.04 36.08 0.62 
0.513 8.39 45.22 7.8 78 72.79 8.7 59.98 8.96 81.75 45.36 36.39 0.62 
0.537 8.83 45.44 7.8 78 72.44 8.7 59.98 8.96 81.41 45.18 36.22 0.62 
0.562 9.28 45.66 7.9 79 73.06 8.6 59.29 9.65 82.71 46.18 36.53 0.60 
0.587 9.73 45.89 7.9 79 72.70 8.6 59.29 9.65 82.35 46.00 36.35 0.61 
0.612 10.18 ~.12 8.0 80 73.30 8.6 59.29 9.65 82.9& ~.30 38.6& 0.60 
0.636 10.61 46.34 8.0 80 72.95 8.6 59.29 9.65 82.60 46.13 36.47 0.60 
0.662 11.08 46.59 8.1 81 73.52 8.5 58.61 10.34 83.86 47.10 36.76 0.59 
0.687 11.53 46.83 8.2 82 74.10 8.5 58.61 10.34 84.44 47.39 37.05 0.59 
0.712 11.98 47.07 8.2 82 73.72 8.5 58.61 10.34 84.06 47.20 36.86 0.59 
0.736 12.41 47.30 8.2 82 73.36 8.4 57.92 11.03 84.39 47.71 36.68 0.58 
0.761 12.86 47.54 8.3 83 73.91 8.4 57.92 11.03 84.95 47.99 36.96 0.58 
0.786 13.31 47.79 8.3 83 73.53 8.4 57.92 11.03 84.56 47.80 36.77 0.58 
0.811 13.76 48.04 8.4 84 74.08 8.3 57.23 11.72 85.80 48.76 37.04 0.57 
0.836 14.21 48.29 8.5 85 74.61 8.4 57.92 11.03 85.64 48.34 37.31 0.57 
0.861 14.66 48.55 8.6 86 75.14 8.3 57.23 11.72 86.86 49.29 37.57 0.56 
0.886 15.11 48.80 8.6 86 74.74 8.3 57.23 11.72 86.46 49.09 37.37 0.56 
0.910 15.55 49.05 8.6 86 74.36 8.3 57.23 11.72 86.08 48.90 37.18 0.57 
0.935 16.00 49.32 8.7 87 74.86 8.2 56.54 12.41 87.27 49.84 37.43 0.55 
0.960 16.45 49.58 8.7 87 74.46 8.2 56.54 12.41 86.87 49.64 37.23 0.56 
0.985 16.90 49.85 8.8 88 74.95 8.2 56.54 12.41 87.36 49.89 37.48 0.55 
1.010 17.35 50.12 8.8 88 74.55 8.2 56.54 12.41 86.96 49.68 37.27 0.55 
1.035 17.80 50.40 8.9 89 75.02 8.2 56.54 12.41 87.43 49.92 37.51 0.55 
1.060 18.25 50.67 8.9 89 74.61 8.2 56.54 12.41 87.02 49.72 37.31 0.55 
1.085 18.70 50.96 8.9 89 74.20 8.1 55.85 13.10 87.30 50.20 37.10 0.55 
1.110 19.15 51.24 9.0 90 74.66 8.1 55.85 13.10 87.76 50.43 37.33 0.54 
1.135 19.60 51.53 9.0 90 74.24 8.1 55.85 13.10 87.34 50.22 37.12 0.55 
1.160 20.0& &1.82 9.0 90 73.83 8.1 55.85 13.10 86.93 &0.01 38.91 o.&& 
1.184 20.48 52.10 9.0 90 73.43 8.0 55.16 13.79 87.22 50.50 36.71 0.54 
1.209 20.93 52.40 9.1 91 73.86 8.0 55.16 13.79 87.65 50.72 36.93 0.54 
1.233 21.36 52.68 9.1 91 73.46 8.0 55.16 13.79 87.25 50.52 36.73 0.54 
1.259 21.83 53.00 9.1 91 73.02 8.0 55.16 13.79 86.81 50.30 36.51 0.55 
1.284 22.28 53.31 9.1 91 72.60 7.9 54.47 14.48 87.08 50.78 36.30 0.54 
1.308 22.72 53.60 9.2 92 73.02 7.9 54.47 14.48 87.50 50.99 36.51 0.54 
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Consolidated-undrained test (160th Street, Page County) 
Test No. 5 
Name cu30 2358/D1/3 
Initial Initial Initial Confining Confining Bef. Cons Af. Cons Bef. Cons Af. Cons Void Ory Unit Dry Unit 
Height DiameteI Volume Pressure Pressure vc vc H H Ratio Weight Weight 
(mm) ~mm) !cm"3) {e!i) (kPa) (cm"3) (cm"'3! tin) (in~ ei (g/cm"3) (pct) 
152 72.3 624.04 30 206.84 40.39 80.01 0.007 · 0.023 0.822 1:48 92.49 
Before Consolidation After Consolidation 
Specimen Moisture Specific Specimen Specimen Specimen Specimen Volume Height Diameter Volume Volume Void Ory Unit 
Weight Content Gravity Height Diameter Area Volume after Cons after Cons after Cons Solid Voids Ratio Weight 
(~) (%) (~"3) (cm) (cm) (cm"2) (cm"3) (cm"3~ (cm) (cm) (cm"3} (cm"3) • (pct) 
1184 28 2.7 15.2 7.23 41.06 624.04 584.42 . 15.16 7.01 342.59 241.82 0.706 98.77 
Axial Axial Corrected Axial Axial Axial Pore Pore o3' (11' p' q' Parameter 
Deftection Strain Area Load Load Stress Pressure Piessure A 
(in) ·~i (cm"2) (lb) (kPa) (psi) ~a) (kPa) ikP•l (kPa) {kPa} 
0.099 0 38.55 0.2 2 0.00 1.5 10.34 196.50 196.50 196.50 0 0 
0.115 0.27 38.66 2.4 24 25.32 1.5 10.34 196.50 221.82 209.16 12.66 0.00 
0.140 0.89 38.82 2.2 22 22.92 1.6 11.03 195.81 218.73 207.27 11.46 0.03 
0.165 1.11 38.98 2.9 29 30.81 1.6 11.03 195.81 226.62 211.22 15.40 0.02 
0.190 1.52 39.15 10.1 101 112.49 1.9 13.10 193.74 308.23 249.99 56.24 0.02 
0.214 1.93 39.31 11.9 119 132.40 2.1 14.48 192.36 324.76 258.58 .88.20 0.03 
0.239 2.35 39.48 13.0 130 144.23 2.3 15.86 190.98 335.21 263.10 72.11 0.04 
0.263 2.75 39.64 13.7 137 151.49 2.5 17.24 189.61 341.09 266.35 75.74 0.05 
0.288 3.17 39.81 14.3 143 157.M 2.7 18.62 188.23 345.n 267.00 78.n 0.05 
0.313 3.59 39.99 14.9 149 163.53 2.9 18.99 186.85 350.38 268.61 81.n 0.06 
0.337 3.99 40.15 15.3 153 167.28 3.0 20.68 186.16 353.44 269.80 83.64 0.06 
0.362 4.41 40.33 15.7 157 170.96 3.2 22.06 184.78 355.74 270.26 85.48 0.07 
0.387 4.83 40.51 18.1 181 174.61 3.3 22.75 184.09 358.70 271.39 87.30 0.07 
0.412 5.24 40.69 16.5 185 178.21 3.5 24.13 182.71 360.92 271.82 89.11 0.08 
0.436 5.65 40.86 16.8 168 180.72 3.6 24.82 182.02 362.74 272.38 90.36 0.08 
0.461 6.07 41.04 17.1 171 183.17 3.8 26.20 180.64 363.81 272.23 91.69 0.09 
0.486 6.48 41.22 17.4 174 185.59 3.9 26.89 179.95 365.M 272.75 92.80 0.09 
0.511 8.90 41.41 17.6 176 186.91 4.0 27.58 179.26 366.17 272.72 93.45 0.09 
0.536 7.32 41.60 17.9 179 189.28 4.2 28.96 1n.88 367.16 ;272.52 94.64 0.10 
0.561 7.74 41.79 18.1 181 190.55 4.3 29.65 1n.20 367.74 272.47 95.27 0.10 
0.586 8.16 41.98 18.3 183 191.80 4.4 30.34 176.51 368.31 272.41 95.90 0.10 •• 'P 
0.610 8.58 42.16 18.5 185 193.07 4.5 31.03 175.82 368.89 272.35 96.54 0.11 
0.635 8.98 42.36 18.7 187 194.29 4.6 31.72 175.13 369.42 272.27 97.14 0.11 
0.660 9.40 42.55 18.9 189 195.49 4.7 32.41 174.44 369.92 272.18 97.74 0.11 
0.686 9.82 42.75 19.1 191 196.66 4.9 33.78 173.08 389.72 271.39 98.33 0.12 
0.710 10.24 ·42.95 19.3 193 197.82 5.0 ~.47 172.37 370.19 271.28 98.91 0.12 
0.734 10.64 43.14 19.5 195 199.00 5.0 34.47 172.37 371.37 271.87 99.50 0.12 
0.759 11.06 43.34 19.6 196 199.09 5.1 35.16 171.88 310.n 271.22 99.55 0.12 
0.785 11.49 43.56 19.8 198 200.16 5.2 35.85 170.99 371.15 271.07 100.08 0.13 
0.809 11.90 43.76 20.0 200 201.28 5.3 36.M 170.30 371.58 270.94 100.64 0.13 
0.833 12.30 43.96 20.1 201 201.37 5.4 37.23 169.61 370.99 270.30 100.69 0.13 
0.858 12.72 44.17 20.2 202 201.42 5.5 37.92 168.92 370.34 269.63 100.71 0.14 
0.883 13.14 44.38 20.3 203 201.46 5.6 38.61 168.23 369.69 268.96 100.73 0.14 
0.908 13.56 44.60 20.4 204 201.48 5.6 38.81 168.23 369.71 268.97 100.74 0.14 
0.933 13.97 44.81 20.6 206 202.49 5.7 39.30 167.M 370.03 268.79 101.25 0.14 
0.958 14.39 45.03 20.6 206 201.50 5.8 39.99 166.85 36&:38 267.61 100.75 0.15 
0.983 14.81 45.25 20.7 207 201.50 5.9 40.68 166.16 367.67 266.91 100.75 0.15 
1.008 15.23 45.48 20.8 208 201.49 5.9 40.68 186.16 387.65 266.91 100.74 0.15 
1.032 15.63 45.69 20.9 209 201.51 6.0 · 41.37 165.47 386.98 266.23 100.75 0.15 
1.057 16.05 45.92 20.9 209 200.51 6.1 42.06 164.78 365.29 265.04 100.25 0.16 
1.082 16.47 46.15 21.0 210 200.47 6.1 42.06 164.78 365.25 265.02 100.23 0.16 
1.107 16.89 46.39 21.1 211 200.42 6.2 42.75 164.10 364.52 ,264.31 100.21 0.16 
1.132 17.31 46.62 21.1 211 199.41 6.2 42.75 164.10 363.51 263.80 99.71 0.18 
1.157 17.73 46.86 21.2 212 199.35 6.2 42.75 164.10 363.45 263.n 99.88 0.16 
1.182 18.15 47.10 21.2 212 198.34 6.3 43.44 163.41 361.74 262.57 99.17 0.17 
· 1.206 18.55 47.33 21.3 213 198.30 6.4 44.13 162.72 361.02 281.87 99.15 0.17 
1.231 18.97 47.58 21.3 213 197.28 6.4 44.13 162.72 360.00 261.36 98.64 0.17 
1.257 19.40 47.83 21.4 214 197.15 6.5 44.82 162.03 359.18 260.60 98.58 0.17 
1.282 19-.82 48.08 21.4 214 196.13 6.5 44.82 162.03 358.15 260.09 98.06 0.18 
1.306 20.22 48.32 21.4 214 195.14 6.6 45.51 181.34 356.48 258.91 97.57 0.18 
1.331 20.64 48.58 21.4 214 194.12 6.6 45.51 181.34 355.46 258.40 97.06 0.18 
1.356 21.08 48.84 21.4 214 193.09 6.6 45.51 181.34 3S4.43 257.88 96.55 0.18 
1.381 21.48 49.10 21.4 214 192.07 6.7 46.19 180.65 352.72 256.68 96.03 0.19 




























Deviator/Pore Stress vs Axial Strain 
P2468D1/3 






I --------,. --....-~ 
2 4 6 8 10 12 14 
Axial Strain(%) 
- - -- - .... -... ............ ~ - --. 
~ 
----- -






Stress Paths 160 street, page county 
300 
-+-2458C11 







0 50 100 150 200 250 300 



























SIMPLIFIED BISHOP1 FOS for Specified Surface = 1.303 
Profile: Ntural W.C. 
C = 0.91 kPa 
<f> = 35 deg. 
. 3 
Ytotal = 18. 73 kN/m 
10 20 
pcge160 
30 40 50 60 
X-AXIS (feet) 
SIMPLIFIED BISHOP, FOS for Specified Surface = 
Profile: WT at mid-height 
C = 0.91 kPa 
<f> = 35 deg. 
Ytota1 = 18.73 kN/m3 
'Ysat = 19.49 kN/m3 











RAW DATA AND ANALYSIS 
K STREET, PAGE COUNTY 
196 
Shelby Data From K Street (Page County)* Assume SG=2.7 
P2459Cl 
Nwnber Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt. Dry Unit Wt. Degree of Sat 
(ft. in) (lb/ft"3) (KN/m"'3) (%) (lb/ft"'3) (KN/m"'3) (%) 
8'9" - 9'4" 117.85 18.53 2Ll8 97.25 15.29 78.09 
P2459 Dl 
Nwnber Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt Dry Unit Wt. Degree of Sat. 
(ft. in) (lb/ft"3) (KN/nr"3) (%) (lb/ft"3) (KN/m"3) (%) 
1 10'0" ,; 10'7" 125.49 19.73 18.95 105.49 16.58 85.70 
2 10'7" - 11 '2" 127.85 20.10 19.14 107.31 16.87 90.67 
P2459 D2 
Nwnber Depth Wet Unit Wt. Wet Unit Wt. Moisture Content Dry Unit Wt Dry Unit Wt Degree of Sat 
(ft. in) (lb/ft"3) (KN/m"3) (%) (lb/ft"3) (KN/m"3) (%) 
I 11 'l 1" - 12'6" 129.21 20.31 18.01 109.49 17.21 90.27 
2 12'6" - 13'1 ii 121.65 19.12 23.18 98.75 15.52 88.65 
P2459 DEl 
Number Depth Wet Unit Wt Wet'Unit Wt. Moisture Content Dry Unit Wt Dry Unit Wt Degree of Sat 
(ft. in) (lb/ftA3) (KN/m"'3) (%) (lb/ft"3) (KN/m"3) (%) 
1 13'10" - 14'5" 125.79 19.77 26.25 99.63 15.66 102.57 
2 14'5" - 15'0" 129.38 20.34 18.82 108.89 17.12 92.84 
Notes: 
1. Due to the difficulty to generate emugh force to extrude the soil by using manual extruder, 
the shelby tubes were cut into 7 inches long and extruded by hydraulic jack. 
2. P2459 Cl & D1 may be colluvimn. 
3. P2459 D2 & DEi may be glacial till 
4. There is a significant different between DE I-I with DEI-2 because DEl-1 sample is wet but DEl-2 sample is dry 
197 
Atterberg Limit for K Street (Page.County) 
2459Dl 
Liquid Limit, LL 
Trial# 2 3 
#Blow 18 14 8 
Wt. Of Dish+ Air-dry Soil (g) 23.08 23.8 22.48 
Wt. Of Dish+ Oven-dry Soil (g) 19.42 19.91 18.9 
Wt. Of Moisture (g) 3.66 3.89 3.58 
Wt. Of Dish (g) 10.42 11.35 I 1.81 
Wt. Of Oven-dry Soil (g) 9 8.56 7.09 
Moisture Content (%) 40.67 45.44 50.49 
Plastic Limit, PL 
Trial# I 2 3 
Wt. Of Dish+ Air-dry Soil (g) 10.48 11.07 10.36 
Wt. Of Dish + Oven-dry Soil (g) 9.87 10.35 9.69 
Wt. Of Moisture (g) 0.61 0.72 0.67 
Wt. Of Dish (g) 6.88 6.74 6.55 
Wt. Of Oven-dry Soil (g) 2.99 3.61 3.14 
Moisture Content (%) 20.40 19.94 21.34 
2459DE 
Liquid Limit, LL 
Trial# 1 2 3 
#Blow 34 30 25 
Wt. Of Dish + Air-dry Soil (g) 21.51 22.81 21.62 
Wt. Of Dish+ Oven-dry Soil (g) 18.27 19.15 18.13 
Wt. Of Moisture (g) 3.24 3.66 3.49 
Wt. Of Dish (g) 11.22 11.47 11.24 
Wt. Of Oven-dry Soil (g) 7.05 7.68 6.89 
Moisture Content (%) 45.96 47.66 50.65 
Plastic Limit, PL 
Trial# 2 3 
Wt. Of Dish+ Air-dry Soil (g) 7.96 9.11 11.3 
Wt. Of Dish + Oven-dry Soil (g) 7.03 8.04 10.23 
Wt. Of Moisture {g) 0.93 1.07 1.07 
Wt. Of Dish (g) 4.2 4.19 6.67 
Wt. Of Oven-dry Soil (g) 2.83 3.85 3.56 
Moisture Content (%) 32.86 27.79 30.06 

199 
Consolidated-undrained test (K Street, Page County) 
Test No. 1 
Name cu10 2459/02/1 
Initial Initial Initial Confining Confining Bef. Cons Af. Cons Bef. Cons Af. Cons Void Dry Unit Dry Unit 
Height Diameter Volume Pressure Pressure vc vc H H Ratio Weight Weight 
(mm) (mm) {cm"3) (psi! (kPa) (cm"3) (cm"3i {ini (ini ei ((!fcm"3) (pct) 
157 72.9 655.31 10 68.95 47.74 63.91 0.014 0.013 0.560 1.73 ·107.97 
Before Consolidation After Consolidation 
Specimen Moisture Specific Specimen Specimen Specimen Specimen Volume Height Diameter Volume Volume Void Dry Unit 
Weight Content Gravity Height Diameter Area Volume after Cons after Cons after Cons Solid Voids Ratio Weight 
wi (%! W!Cm113) (cm) (cm) (cm"2) (cm"3) {cm113) (cm) (cm) (cm"3) ~cm113) • (pct) 
1350.5 19.1 2.7 15.7 7.29 41.74 655.31 639.14 15.70 7.20 419.97 219.17 0.522 110.71 
Axial Axial Corrected Axial Axial Axial Pore Pore a3' O' 1' p' Q' Parameter 
Deflection Strain Area Load Load Stress Pressure Pressure A 
{in! (%! {cm 112) Ob! (kPa) (psi) (kPa) (kPa) {kPa) {kPa) {kPa? 
0.041 0 40.70 0.8 8 0.00 1.8 12.41 56.54 56.54 56.54 0 0 
0.065 0.39 40.86 1.8 18 10.89 1.7 11.72 57.23 68.11 62.67 5.44 -0.06 
0.090 0.79 41.03 3.6 36 30.36 1.8 12.41 56.54 86.89 71.72 15.18 0 
0.115 1.20 41.20 6.5 65 61.55 2.1 14.48 54.47 116.02 85.24 30.77 0.03 
0.139 1.59 41.36 8.2 82 79.59 2.2 15.17 53.78 133.37 93.57 39.79 0.03 
0.163 1.97 41.52 9.3 93 91.06 2.3 15.86 53.09 144.15 98.62 45.53 0.04 
0.188 2.38 41.69 10.2 102 100.29 2.4 16.55 52.40 152.69 102.54 50.14 0.04 
0.213 2.78 41.87 11.0 110 108.37 2.5 17.24 51.71 160.08 105.90 54.18 0,04 
0.238 3.19 42.04 11.7 117 115.33 2.6 17.93 51.02 166.35 108.68 57.66 0.05 
0.262 3.57 42.21 12.4 124 122.24 2.7 18.62 50.33 172.57 111.45 61.12 0.05 
0.287 3.98 42.39 13.0 130 128.02 2.7 18.62 50.33 178.35 114.34 84.01 0.05 
0.312 4.38 42.57 13.6 136 133.75 2.8 19.31 49.64 183.40 116.52 66.88 0.05 
0.337 4.79 42.75 14.2 142 139.43 2.8 19.31 49.64 189.07 119.36 69.72 0.05 
0.361 5.18 42.92 14.7 147 144.04 2.9 19.99 46.95 193.00 120.97 72.02 0.05 
0.386 5.58 43.11 15.3 153 149.62 2.9 19.99 48.95 198.57 123.76 74.81 0.05 
0.411 5.99 43.29 15.9 159 155.14 3.0 20.68 48.26 203.41 125.84 77.57 0.05 
0.435 6.37 43.47 16."4 164 159.62 3.0 20.68 48.26 207.88 128.07 79.81 0.05 
0.461 6.79 43.67 17.0 170 165.01 3.0 20.68 48.26 213.28 130.77 82.51 0.05 
0.465 7.18 43.85 17.5 175 169.40 3.0 20.68 46.28 217.66 132.96 84.70 0.05 
0.510 7.59 44.04 18.0 180 173.71 3.1 21.37 47.57 221.28 134.43 86.86 0.05 
0.535 7.99 44.24 18.5 185 177.98 3.1 21.37 47.57 225.55 136.56 88.99 0.05 
0.560 8.40 44.43 18.9 189 181.20 3.1 21.37 47.57 228.77 138.17 90.60 0.05 
0.585 8.80 44.63 19.4 194 185.38 3.2 22.06 46.88 232.27 139.58 92.69 0.05 
0.609 9.19 44.82 19.8 198 188.56 3.2 22.06 46.88 235.45 141.17 94.28 0.05 
0.634 9.59 45.02 20.2 202 191.68 3.2 22.06 46.88 238.56 142.72 95.84 0.05 
0.659 10.00 45.22 20.6 206 194.75 3.2 22.06 46.88 241.64 144.26 97.38 0.05 
0.684 10.40 45.43 21.0 210 197.80 3.3 22.75 46.19 243.99 145.09 98.90 0.05 
0.708 10.79 "45.63 21.4 214 200.84 3.3 22.75 46.19 247.03 146.61 100.42 0.05 
0.733 11.19 45.83 21.7 217 202.84 3.2 22.06 46.88 249.72 148.30 101.42 0.05 
0.758 11.60 46.04 22.1 221 205.78 3.3 22.75 46.19 251.98 149.09 102.89 0.05 
0.783 12.00 46.25 22.4 224 207.72 3.3 22.75 46.19 253.92 150.06 103.86 0.05 
0.808 12.41 46.47 22.7 227 209.64 3.3 22.75 46.19 255.84 151.02 104.82 0.05 
0.833 12.81 46.68 23.0 230 211.53 3.3 22.75 46.19 257.73 151.96 105.77 0.05 
0.857 13.20 46.89 23.3 233 213.44 3.3 22.75 46.19 259.63 152.91 106.72 0.05 
0.882 13.60 "47.11 23.6 236 215.27 3.3 22.75 46.19 261.47 153.83 107.64 0.05 
0.907 14.01 47.33 23.9 239 217.09 3.3 22.75 46.19 263.28 154.74 108.54 0.05 
0.931 14.40 47.55 24.1 241 217.98 3.3 22.75 46.19 264.17 155.18 108.99 0.05 
0.957 14.82 47.78 24.4 244 219.70 3.3 22.75 46.19 265.89 156.04 109.85 0.05 
0.981 15.21 48.00 24.6 246 220.55 3.3 22.75 46.19 266.75 156.47 110.28 0.05 
1.006 15.61 48.23 24.9 249 222.27 3.4 23.44 45.51 267.77 156.64 111.13 0.05 
1.030 18.00 48.45 25.1 251 223.08 3.3 22.75 46.19 269.27 157.73 111.54 0.05 
1.056 16.42 48.70 25.3 253 223.79 3.4 23.44 45.51 269.29 157.40 111.89 0.05 
1.081 16.82 48.93 25.5 255 224.52 3.3 22.75 46.19 270.72 158.46 112.26 0.05 
1.105 17.21 49.16 25.7 257 225.29 3.3 22.75 46.19 271.48 158.84 112.64 0.05 
1.129 17.60 49.40 25.9 259 226.03 3.3 22.75 46.19 272.23 159.21 113.02 0.05 
1.154 18.00 49.64 26.1 261 226.71 3.3 22.75 46.19 272.91 159.55 113.36 0.05 
1.180 18.42 49.90 26.3 263 227.33 3.3 22.75 48.19 273.53 159.86 113.67 0.05 
1.205 18.83 50.14 28.5 265 227.98 3.4 23.44 45.51 273.49 159.50 113.99 0.05 
1.230 19.23 50.40 26.7 267 228.61 3.4 23.44 45.51 274.12 159.81 114.31 0.05 
1.255 19.64 50.65 26.8 268 228.34 3.4 23.44 45.51 273.85 159.68 114.17 0.05 
1.280 20.04 50.90 27.0 270 228.94 3.4 23.44 45.51 274.45 159.98 114.47 0.05 
1.305 20.45 51.16 27.2 272 229.52 3.4 23.44 45.51 275.03 160.27 114.76 0.05 
200 
Axial strain vs Deviator/pore stress(P2459D2/1) 
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Consolidateckmdrained test (K Street, Page County) 
Test No. 2 
Name cu30 2459/DE1/1 
lnttial Initial Initial Confining Confining Bef. Cons Af. Cons Bef. Cons Af. Cons Void Ory Unit Ory Unit 
Height Diameter Volume Pressure Pl'8SSUre VG VG H H Ratio Weight Weight 
(mm) (mm) (cm 113} (psi) (kPa) (cm 113) (cm 113) (in) (in) ei (g/cm"3) (pct) 
141 71.9 572.49 30 206.84 24.15 51.87 0.023 0.023 0.498, 1.80 112.50 
Before Consolidation AftlJr Consolidation 
Specimen Moisture Specific Specim~Specim~Specim~Specim~ Volume Height Diameter Volume Volume Void Dry Unit 
Weight Content Gravity Height Diameter Area Volume after Cons after Cons after Cons Solid Voids Ratio Weight 
(g) (%) (g/cm 113) (em) (cm) (cm"2) (cm"3) !cm"3) (cm) (cm) (cm"3) (cm11 3) • (~ 
1218.2 18.03 2.7 . 14.1 7.19 40.60 572.49 544.77 14.1 7.01 382.26 162.51 0.425 118.22 
Axial Axial Corrected Axial Axial Axial Pore Pore a3' a 1' p' q' Parameter 
Deflection Strain Area Load Load Stress Pressure Pressure A 
(in) (%) (cm"2) (lbl (kPa) (psi) {kPa) {kPa) (kPa) (kPa) {kPa) 
0.058 0 38.64 0.2 2 0.00 2.1 14.48 192.36 192.36 192.36 0 0 
0.079 0.38 38.78 3.4 34 36.70 2.2 15.17 191.67 228.38 210.03 18.35 0.02 
0.105 0.85 38.97 4.4 44 47.95 2.2 15.17 191.67 239.62 215.65 23.97 0.01 
0.129 1.28 39.14 5.1 51 55.69 2.3 15.86 190.98 246.68 218.83 27.85 0.02 
0.153 1.71 39.31 11.7 117 130.14 2.6 17.93 188.92 319.05 253.98 65.07 0.03 
0.178 2.16 39.49 15.7 157 174.60 3.1 21.37 185.47 360.06 272.77 87.30 0.04 
0.203 2.61 39.67 16.3 163 180.52 3.5 24.13 182.71 363.23 272.97 90.26 0.05 
0.227 3.04 39.85 15.9 159 175.25 3.8 26.20 180.64 355.90 268.27 87.63 0.07 
0.252 3.49 40.04 15.5 155 169.99 4.1 28.27 178.57 348.57 263.57 85.00 0~08 
0.277 3.95 40.22 15.2 152 165.88 4.4 30.34 176.51 342.39 259.'45 82.94 0.10 
0.302 '4.'40 40.41 14.9 149 161.80 '4.6 31.72 175.13 336.93 256.03 80.90 0.11 
0.327 '4.85 40.60 14.7 1'47 158.85 '4.8 33.09 173.75 332.60 253.17 79.'43 0.12 
0.352 5.30 40.80 14.4 144 154.83 '4.9 33.78 173.06 327.89 250.'47 77.41 0.12 
0.376 5.73 40.98 14.2 142 151.95 5.0 34.47 172.37 324.32 248.34 75.98 0.13 
0.401 6.18 '41.18 14.0 140 149.06 5.2 35.85 170.99 320.05 2'45.52 74.53 0.14 
0.426 6.63 41.38 13.9 139 147.27 5.3 36.54 170.30 317.57 2'43.94 73.64 0.15 
0.451 7.08 41.58 13.9 139 146.56 5.4 37.23 169.61 316.17 242.89 73.28 0.16 
0.475 7.51 41.77 13.8 138 144.82 5.5 37.92 168.92 313.74 241.33 72.41 0.16 
0.500 7.96 41.98 13.7 137 143.05 5.5 37.92 168.92 311.97 240.45 71.53 0.16 
0.525 8.'41 42.18 13.7 137 142.35 5.6 38.61 168.23 310.58 239.41 71.18 0.17 
0.550 8.86 42.39 13.8 138 142.70 5.6 38.61 188.23 310.93 239.58 71.35 0.17 
0.575 9.31 42.60 13.8 138 142.00 5.7 39.30 167.54 309.54 238.54 71.00 0.17 
0.600 9.76 42.82 13.8 138 141.29 5.8 39.99 166.85 308.14 237.50 70.65 0.18 
0.624 10.20 43.02 13.9 139 141.65 5.9 40.68 166.16 307.81 236.99 70.82 0.18 
0.649 10.65 43.24 13.9 139 140.94 5.9 40.68 166.16 307.10 236.63 70.'47 0.19 
0.675 11.11 43.47 14.0 140 141.22 8.0 41.37 165.47 306.70 236.09 70.61 0.19 
202 
Axial Strain vs Deviator/Pore Stress (P2459DE1 /1) 
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Consoida18d-lnnined 119st (K $net, Page Couty) 
Test No. 3 
Name cu30 24591C1/1 
Initial ln1tia1 lritial Confll'ling Confiring Bef. Cons Af. Cons Bef. Cons Af. Cons Void DryUrit Dry Um 
Heigrt Diameter Voune PreSSU"e PntSSU'9 vc vc H H Ratio WeifS'. Wetfl'I. 
(mm) cmm1 (cm"3) (~) !kPa) (cm .. 3) Ccm"3l (in) (in) ei !2:crn"3l !es!l 
151 72.5 623.37 30 206.84 19.53 51.73 0.073 0.073 0.703 1.59 98.92 
Before ConsoldatiOn Afl8r ConsoliCllltion 
Specimen MOistl8e Specific Specimf;n Specimen Speciman Specimen Voune Hei(tlt Oiarrelar Voune Voune Void DryUrit Ory Unit 
Weight Content Gra..;ty Heqt Diameter Area Vouna afl8r Coe. aft8r Coe. aftllr Cons Sold Voids Ratio Weitit Wetfli 
rs> (%) (il!cm"3\ !cml !aTtl !cm"2l !cm'3l !CITl"3l !anl (cm! !cm'3! !cm"3! .. 1e31 !~ 
1201 21.53 2.7 15.1 7.25 41.28 823.37 591.17 15.1 7.06 366.01 225.15 0.615 1.67 104.31 
Axial Axial CO!T9d8d Axial Axial Axial Pore Pore c,3' c,1' rJ " Paramal8r Deflection S1rain Area Load Load Stress Pressure PreulA A 
(in) !%! (cm"2! !l>l ~l <esii !kPal !kPal ~l 2!!::!! !kPII! 
0.101 0 39.15 0.5 5 0.00 2.4 16.55 190.30 190.30 190.30 0 0 
0.113 0.20 39.23 2.0 20 17.01 2.4 18.55 190.30 207.30 198.80 8.50 0.00 
0.122 0.35 3929 2.0 20 16.98 2.4 16.55 190.30 207.28 198.79 8.49 0 
0.132 0.52 39.36 2.4 24 21.48 2.4 18.55 190.30 211.n 201.03 10.74 0.00 
0.142 0.69 39.42 2.8 28 25.95 2.4 18.55 190.30 216.25 203.27 12.98 0.00 
0.152 0.88 39.49 3.3 33 31.54 2.4 16.55 190.30 221.84 206.07 15.n 0.00 
0.183 1.04 39.58 5.1 51 51.72 2.4 18.55 190.30 242.02 216.16 25.86 0.00 
0.1n 1.19 39.82 8.9 89 94.30 2.5 1724 189.81 283.91 236.76 47.15 0.01 
0.182 1.36 39.89 11.7 117 125.52 2.6 17.93 188.92 314.44 251.88 82.76 0.01 
0.192 1.53 39.78 13.9 139 149.92 2.6 17.93 188.92 338.84 2e3.86 74.96 0.01 
0.218 1.93 39.92 17.9 179 193.87 2.7 18.82 186.23 382.10 285.18 96.94 0.01 
0.240 2.34 40.09 20.8 206 223.04 2.8 19.31 187.54 410.57 299.06 111.52 0.01 
0288 2.78 4027 22.5 225 243.03 3.0 20.88 186.18 429.18 307.67 121.51 0.02 
0.291 320 40.44 23.7 237 255.17 3.0 20.88 186.16 441.33 313.75 127.59 0.02 
0.315 3.60 40.61 24.8 246 263.97 3.1 21.37 185.47 449.44 317.45 131.98 0.02 
0.339 4.00 40.78 25.4 254 271.59 3.2 22.06 184.78 458.37 320.57 135.79 0.02 
0.364 4.42 40.96 28.0 280 276.91 3.2 22.06 184.78 '161.69 323.24 138."'6 0.02 
0.389 4.84 '41.1'4 28.6 286 282.18 3.2 22.06 164.78 486.96 325.87 141.09 0.02 
0.414 527 41.33 27.1 271 286.32 3.3 22.75 184.09 470.41 327.25 143.16 0.02 
0.438 5.87 41.50 27.6 278 290."'6 3.3 22.75 164.09 474.55 329.32 145.23 0.02 
0.483 6.09 41.69 28.1 281 294.50 3.3 22.75 164.09 478.59 331.34 147.25 0.02 
0.486 6.51 41.86 28.5 285 297.43 3.4 23.44 183.40 480.83 332.11 148.71 0.02 
0.513 6.93 42.07 29.0 290 301.37 3.4 23.44 183.40 464.78 334.09 150.69 0.02 
0.537 7.33 42.25 29.4 294 30428 3.4 23.44 183.40 487.88 335.54 152.14 0.02 
0.582 7.75 42.44 29.8 298 307.09 3.5 24.13 182.71 489.80 33&.28 153.55 0.02 
0.587 8.18 42.84 30.2 302 309.88 3.6 24.13 182.71 492.58 337.84 154.93 0.02 
0.612 8.60 42.83 30.6 306 312.60 3.5 24.13 182.71 495.31 339.01 158.30 0.02 
0.837 9.02 43.03 31.1 311 316.33 3.5 24.13 182.71 489.04 340.88 158.16 0.02 
0.882 9.44 43.23 31.4 314 317.95 3.6 24.82 182.02 499.98 341.00 158.98 0.03 
0.686 9.84 43.42 31.8 318 320.63 3.6 24.82 182.02 502.68 342.34 160.32 0.03 
0.711 10.26 43.83 32.2 322 323.22 3.6 24.82 182.02 1505.24 343.83 181.61 0.03 
0.736 10.88 43.83 32.6 326 325.76 3.6 24.82 182.02 507.78 344.90 182.88 0.03 
0.761 11.10 44.04 32.9 329 327.28 3.7 25.51 181.33 508.59 344.96 183.63 0.03 
0.788 11.52 4425 332 332 328.73 3.7 25.51 181.33 510.06 345.70 164.36 0.03 
0.810 11.93 44.45 33.6 336 331.23 3.7 25.51 181.33 512.58 348.95 165.61 0.03 
0.835 12.35 44.66 33.9 339 332.84 3.7 25.51 181.33 513.97 347.65 188.32 0.03 
0.860 12.n 44.88 342 342 334.01 3.7 25.51 181.33 515.35 348.34 187.01 0.03 
0.885 13.19 45.10 34.5 345 335.38 3.7 25.51 181.33 518.69 349.01 167.68 0.03 
0.910 13.61 45.32 34.7 347 335.70 3.8 2820 180.84 516.34 348.49 167.85 0.03 
0.934 14.01 45.53 35.0 350 337.06 3.8 2820 180.64 517.71 349.17 188.53 0.03 
0.959 14.43 45.75 35.2 352 337.36 3.8 2820 180.64 518.00 349.32 188.68 0.03 
0.984 14.85 45.98 35.4 354 337.84 3.8 2820 180.64 518.28 349.46 168.82 0.03 
1.010 15.29 "'6.22 35.6 358 337.83 3.8 28.20 180.84 518.47 349.58 168.91 0.03 
1.034 15.69 46.44 35.8 358 338.13 3.8 28.20 180.64 518.n 349.71 169.07 0.03 
1.058 115.10 46.66 36.0 360 338.42 3.9 28.89 179.95 518.37 349.16 169.21 0.03 
1.084 16.54 46.91 36.2 362 338.55 3.9 28.89 179.95 518.51 349.23 169.28 0.03 
1.109 18.96 47.14 36.3 383 337.79 3.9 28.89 179.95 517.74 348.85 168.89 0.03 
1.134 17.38 47.38 38.5 385 337.96 3.9 28.89 179.95 517.91 348.93 168.98 0.03 
1.159 11.60 47.83 36.6 366 337.17 3.9 28.89 179.95 517.12 348.54 168.59 0.03 
1.183 18.20 47.86 36.7 387 338 . .114 3.9 28.89 178.95 516.40 348.18 168.22 0.03 
1209 18.64 48.12 36.8 368 335.57 3.9 28.69 179.95 515.52 347.74 167.78 0.03 
1.234 19.06 48.37 38.9 369 334.76 4.0 27.58 179.28 514.02 348.84 167.38 0.03 
1.259 19.48 48.82 36.9 369 333.02 4.0 27.58 179.28 512.28 345.n 188.51 0.03 
1.284 19.90 48.88 37.0 370 332.19 4.0 27.58 179.28 511.45 345.36 188.09 0,03 
1.308 20.30 49.12 37.0 370 330.51 4.0 27.58 179.26 509.78 344.52 165.26 0.03 
1.333 20.72 49.38 37.0 370 328.n 4.0 27.58 179.28 508.03 343.65 184.38 0.03 
1.358 21.14 49.65 37.1 371 327.92 4.0 27.58 179.28 507.18 343.22 183.96 0.03 
1.384 21.58 49.92 37.0 370 325.21 4.0 27.58 179.26 504.47 341.87 182.61 0.03 
1.408 21.99 50.18 37.0 370· 323.54 4.1 28.27 178.57 502.11 340.34 161.n 0.04 
1.433 22.41 50.45 37.0 370 321.79 4.1 2827 178.57 500.37 339.47 160.90 0.04 
1.458 22.83 50.73 37.0 370 320.05 4.1 28.27 178.57 488.82 338.60 160.02 0.04 
1.483 2325 51.01 37.0 370 318.30 4.1 28.27 178.57 498.86 337.73 159.15 0.04 
1.508 23.67 51.29 36.9 369 315.89 4.1 2627 178.57 49427 336.42 157.85 0.04 
1.533 24,09 51.57 36.9 369 313.95 4.1 2827 178.57 492.53 335.55 1~.98 0.04 
1.557 24.49 51.85 36.8 368 311.43 4.1 28.27 178.57 490.00 334.29 155.71 0.04 
1.583 24.93 52.15 36.7 367 308.n 4.1 28.27 178.57 "'67.34 -332.96 154.38 0.04 
1.608 25.35 52.44 38.5 385 305.34 4.1 2827 178.57 483.92 331.25 152.67 0.04 
1.634 25.79 52.75 36.4 384 302.71 4,1 2827 178.57 481.29 329.93 151.36 0.04 
1.659 2821 53.05 362 362 299.32 4.1 2827 178.57 4n.89 32823 149.88 0.04 
Ul83 28.61 53.35 36.1 361 296.85 '4.1 2827 178.57 475.42 327.00 148.42 0.04 
1.708 27.03 53.65 35.9 359 293.49 4,1 28.27 178.57 4n.os 325.32 146.74 0.04 
1.734 27.47 53.98 35.7 357 290.08 4.1 2827 178.57 488.66 323.62 145.04 0.04 
1.759 27.89 54.29 35.5 355 286.76 4.1 28.27 178.57 465.34 321.95 143.38 0.04 
1.783 28.29 54.60 35.3 353 283.53 4.1 28.27 178.57 482.10 320.34 141.76 0.04 
1.805 28.66 54.86 33.0 330 283.42 4.1 28.27 178.57 442.00 310.28 131.71 0.04 
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